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1 PEJHMCJ 10 BME 


Kypc 6HOMexaHHKH, BBeAeHHbifi 


lecKoft KyjibTypbi 


1958 


b yMe6Hbift ojiaH HHcnrryro* 


JjaKynbTeTbi. Uenb Kypca 


r., paccHHTaH Ha cnopTHBHbie 



H 



XHOB3MH (t)H3HHeCKHX ynp35KHeHHHaCTHrirT ° 6l,OMeXaH,, '' ec *«*« 

reXHHKH, BOOpy)KHTb 3H3HHHMH, Heo6xoaHMblMH oioptmmo* 

uPHPHHq din 3 HMecifux vr,^o„.._° flHMWM " AJU 3<M>eKTHBHoro npa- 


vieHeHHH (J)H3HHecKHX ynpawHeHHfi 


BOcnuTaHHH H noBbimeHHH ypoBHa cnoptHBHbix 


b KanecTBe cpeacTBa (bH 3 H*iccKOfo 


B pe3yjibxaxe H3y4CHHH Kypca cxyaeHXbi 




OCTJOKCHHfl 


ziojiiKHb! OBJia.ieTb 6 homcs 


XaHHHeCKHM 060CH0BaHHeM TeXHHKH <t.H3HHeCKHX ynpa*HeHHfi KEK MCTOOOM 


HCCJlCJlOBailHM 


no3BonaiomHM pacxpbiBaTb cnemuJniKy Ahihkh 


5 KHBOTO 


noHHMaTb cyTb ABH*eHHH B ABHrarejibHoa aeaxeabHocxH. Kpowe peuicHH* 
o 6 pa 30 BaxejibHbix 3 a,aaH b npouecce H 3 yHeHwa 6 noMe\annKH Baacuo pcuiaTb 


3 ananH BOcnHxaxenbHbie 


Hcnonb3ya ana (^opMHpoBan 


MaxepHajiHCXHHecKoro MHpoB033peHHa 6oraxeflLUHfl 


OBH>KeHHa MaxepHH h 


pa3BHXHH 


i* aHjL 3 CKTHKO 

cpHaa o 6opMax 


Coaep>KaHHe Kypca oxpa>xaex coBpeMeHHoe coctohhmc 6 homcx<ihiikh 
K ax 6HoaorHHecKofi HayKH c neaarorHHecKofi HanpaBjieHHOCTbK) m pa ibhthc 
ee Kax yne6HOH AHCUHiuiHHbi. B KanecxBe xeopexuMecKofl ochobm k ypea 

npHHHXbi nojio>KeHHH oxeHecxBeHHofl uiKOJibi 6HOMcxaHHKH, coiaamioil 
xpyaaMH H. A. BepHuixeRHa. 

B HacxonmeM H3aaHHH yne6HHKa BBeaeHbi HOBbte rnaBbi o oiioMcxaHHKc 
ABHraxejibHbix KanecxB HenoBexa (r/i. V), oco6eHHOcxax motophkm ahu 
pa3Horo nojia, B03pacxa h cnopxHBHOH KBa/imbHKaunH (iji. 


OHOMC 



\ (1 ji. XI ), 

xaHHnecKOM o6ocHOBaHHH cnopxHBHO-xexHimecKoro MacxepcxBa (r 
nepepa6oxaHa tji. IX o nepeMemaJomnx aBH^eHiwx; nepepa6oTaH h 
neperpynriHpOBaH MaxepHan ocxajibHbix rjiaB c iienbjo ycnanTb BHHMamie, 
b naexHoexH k BonpocaM 3HeprexnKn m ynpaBJieHHB jibh/kchhhmh 

IloCKOJIbKy CXyfleHXbl JlOJDKHbl BnaiieXb 3 HaHHHMH (|)H 3 HKH b o 6 i*cmc 

nporpaMMbi cpeAHew uiKOJibi, b yne 6 HHKe Hex hh cncxcMaTHMCCKoro 
noBxopeHHH, hh nocjieAOBaxenbHoro bbcachha hokhthR h 3 aKOHOB 


i 


KH 


xeopeMbi npHBOABXCH 6 e 3 hx BbiBoaa. TepMHHOAorHB iiana 


COOT 


BeXCXBHH C peKOMeHABUHHMH KOMHXexa HayHHO-TeXHHHeCKOfl TepMHHO- 

Jjiothh Akbacmhh HayK CCCP (1977r.) c He6oJibiunMii himchchmjimh, 

Wi3BaHHbiMH cneuH(J)HKOH Kypca. B yne6HHKe He npoBOUHXca acxajibHbitt 
HajiH3 oxAejibHbix ynpa>KHeHHft, xax Kax 3xo bxoahx b 3aaany yMeOHHKO® 

O COOXBeXCXByHDIUHM CIlOpXHBHblM JX HCUHnJTHHBM 
^AejieHO H3JIO>KeHHH3 nOHHXHft H 



BnaBHoe BHHMaHiie 


3BKOHOB 6HOMexaHHKM H HJTefl 6hOMC 


(XaHHHeCKOrO o6oCHOBaHHH CnOpXHBHOfi 

o ycneuiHO H3ynaxb jiio6oe ABH>xeHHe 



<h, oBnaaeB koxopwmh mo** 

npH noaroxoBKe yMe6HHKa 


p nojib 30 BaHbi MaxepHajibi HaynHbix HCCJieaoBaHHfl nocAeAHHx Aex 



1 MeTOAHKa Hccjie^OBaHHfl b jiaHHOM yMe6HHice ae 

(< npaKTHKy Me no 6noMexaHMKe», riojiroTOBJieHHOM 


M 3 .iaraeTCt. Tax KaK oh;» npHBCACKa • 
K a4>e.ipoft 6 homc)uhh«:h rAOM<t>Ka 


f/iaBa I 


nPEflMET M MET 0/1 BI/IOMEXAHMKM CIIOPTA 


§ 1 . npOAMOT 6MOM6X8HMKM 

npenMeT HayKH pacKpbiBaeT, hto hmchho h c xaxoft uejibio H3ynaei 
EuoMexanuKa — nayxa o 3axonax MexaHuuecxoeo deuxcenim e x 
cucmeMax. 

B CaMOM LUHpOKOM CMbICJie K >KHBbIM CHCTeMBM 1 ( 6 hOCHCT< 

othocht: a) ixejiocTHbie opraHH 3 Mbi (HanpHMep, nenoBex); 6 ) hx o\ i 
h TKaHH, a TaK>Ke >xhhxocth h ra 3 bi b hhx (BHyTpHopraHH 3 M< 
CHCTeMbi) h aa>xe b) o 6 benHHeHH 5 i opraHH 3 MOB (HanpiiMep, cobm 
aefiCTByiomafl napa axpo 6 aTOB, npoTHBonencTByiomHe 6 opubi). 

EnoMexaHHKa cnopTa Kan yne 6 Hafl a hcuh n jihh a H 3 ynaeT hbh>* 
Me/iOBeKa b npouecce <J)H 3 HHecxHX ynpa>XHeHHfi. OHa paccMaTpHBaei 
raTejibHbie achctbhh cnopTCMeHa xax CHCTeMbi B 3 awivmo CBfnaHHb 

THBHbIX J 3 BH)KeHHfi (O 6 T> e K T n O 3 H a H H fl). IlpH 3 TOM HCCJlt 

MexaHHHecKne h GnojiorHHecxHe npHHHHbi UBH>xeHHft h 3 aBHCHmne o 

0 C 06 eHH 0 CTH ABHraTeJlbHblX neHCTBHft B pa 3 JTHHHblX yCJlOBHHX 

jiacTb h 3 y h e h h h). 

jiyniuero noHHMaHHH cyTH h pojih MexaHnnecxoro <aBH> 

nejiOBeKa paccMOTpHM ocHOBHbie noHHTHB o ABH>xeHHH BOo 6 ine 
ABH>xeHHflx opraHH 3 MOB (HanpHMep, HenoBexa) b nacTHOCTH. 

1 . 1 . riOHflTHe O <P 0 pM 3 X ABMWeHHfl 
JJeuJtceHue xax 0opMa cymecmeoeamm Mamepuu max xce mho 

pa3 ho, xax MHoeoo6pa3eH Mup. 

B BoexonameM pa 3 BHTHH MaTepHH (jjopMHpoBajiHCb Bee 6 ojiee Bb 
ypoBHH ee opraHH 3 amiH (cTpyxTypHbie ypoBHH MaTepHH): ot h cam 

MaTepHH — K >KHBOft, OT )KHBOft — K MblCJlJUIieft. /XjU! Xa*HOrO H M 

xapaKTepHbi Bee 6 onee cjio>KHbie CBottcTBa h 3 aKOHOMepHocTH cyun 

BaHHfl H pa 3 BHTHfl. 

Kax H 3 BecTHO, 0 . 3 Hrejn>c pa 3 JiHHan npocTbie (JjopMbi hbh:> 
MaTepHH — MexaHHMecxyio, (J)H 3 HHecxyio h xhmh necxy k> (npoaBjwiOT 

B He)KHBOft, Tax H B )KHB 0 ft npHpOiie) H CJ 10 >KHbie, BblCUIHe — 6 HOHOrHHi ^ 

(Bee >XHBoe) h counajibHyK) (o 6 mecTBeHHbie OTHouieHHH, MbiinjieHHe < 

Jlnaiieic rMiso-Mai epnajiMCTMHCCKoe noHMMaHHC MHpa no3Bo.iacT paccMaTpHBaTb v 

CTBe chctcm MaTepnajibHue o6beKTu (tcjio MejioBeica), npoueccu (jiBHxceHHfl) otho 
h t. n. (cm. rji. VI). 
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On 


KHaa (J)opMa aBH>xeHHfl Bceraa BKaionaeT b ce6a 6o;iec 
ripocTeftuiax cJ)opMa — MexammecKaa, OHa cymecTByeT 

Te\i MeHee cviuecTBeHHa 


naM- l ieM Bbiine (J)opMa HBH>xeHHH 


^ * 


•K" 


i 'vua ft q opMa: aBH>xeHHe Ha xa>KjioM ypoBHe xanecTBeHHO xapax 

iBeTCTBeHHO 6ojiee bwcokoh c^opMofl. TaxHM o6pa30M 


(J)opMa o 6 jiaiiaeT co 6 cTBeHHoft xanecTBeHHOft cneuHcjMKofi 
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K HH3LUHM (])OpMaM. IlpH 3TOM BblCLUHC (fropMbl Hepa3 
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. Ib ra rc T . leaeftCTBHH neaoBexa, KOTopbie H3ynaK)TCfl b 6HOMC\aHHKC 

: v a -OT b ce6a MexaHHHecKoe aBHaceHne. Hmchho oho ripe a- 
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; HenocpeacTBeHHyio uejib aBHraTeabHoro aeftCTBHJi hc- 
rHTbCH caMOMy, nepeMecTHTb cHapaa, npOTHBHuxa, napT- 

lo MexaHHHecKoe aBH>xeHHe ocyuiecTBaaeTca npw onpe- 
cv »acTHH b aBuraTeabHOM aeftcTBHH 6oaee BbicoKnx cfropM 
*Hii.H. IlorroMy GnoaornnecKaa MexaHHxa (6i«OMexaHiiKa) imipe h 

nee, neM MexaHuxa He>KHBbix Tea; OHa xanecTBeHHO othh- 


i 1 » 


( 




ihkh nocaeaHHX. 


» 2. MexaHHHecKoe ABMweHMe b wubwx CMCTewax 




Sfe u<7» 


deujteeHue e 


xcuebix cucmeMax nponeAHemcn kuk: 


a} neoe 


rtit 


r“\ * 


\ * 


t? ecew duocucmeMbi omnocume/ibHO ee ottpyxcenun (cpedbi. 


Oil ' 


•t V 


jfjtn , (f > iukecKux me/1) u 5) de$opMCinuR 1 comou 6u oc uc tneM bi 


ne- 


pet^ux:-'/f;ue oOhux ee nacmeu omhtocume ibHO dpyeux. 


) 


P.H! 


f r><lK ( li-nx 


V* ^ ■ •%. ‘ 


Ten B n 
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•aKOHbi MexaHHKH HbiOTona onucbiBaioT ziBH>KeHHe a6c- 
iiotho TBepabix Tea, KOTopbie He aetfropMHpyioTCH. Tokhx 
H e cymecTByeT. Ho b Tax HaibiBaeMbix TBepnbtx Teaax 
ie(p«.*pMaumi ’i-iBaioT CToab Maabi, hto hx Hepeaxo mo>kho h He yMHTbi- 
aaTb. B •xMBh 1 , >xe CHCTeMax cymecTBeHHo himchhctch OTHOCHTeabHoe 
pacnoac^ hx nacrea. 3 th H3MeHeHHH h ccTb aBH>xeHHH HeaoBexa. 

CaMii HuwTH ix iBbix cHCTeM (HanpuMep, no3BOHOHHbifl croa6, rpyaHafl 


K.teTKa) 


k! Jv n 


noanac cymecTBeHHo ae^opMupyiOTCH. FIo3TOMy, H3ynaH 


aBH>xeH.ie > oft cncTeMbi, hmcjot b Baay, hto pa6oTa cwa TpaTHTca 
h na iv-'pe ? *:emie Teaa b ueaoM, h Ha aecfropMaunH. ripn 3 tom Bceraa 
HMCtorcA uoiepH 3HeprHH, ee pacceHHiie. Hhcto MexaHHnecxoro aBH>xeHHH 
aoo6)uc b rr'ipoae He cymecTByeT. Oho Bceraa conpoBoacjiaeTCH npe- 
BpaiUv. aHMH exaHHHecxoft 3HeprHH b apyrwe bhuw (HanpHMep, b Ten- 


; OByrO) H v v i TepHMH. 

MexaitHHco oe aBH>xeHHe HeaoBexa, H3ynaeMoe b GnoMexaHHxe cnopTa, 

UpOMCXoJi-' T 1 oa B03aeftCTBHeM BHeiUHHX MexaHHHeCKHX CHa (TflaceCTH, 

TperfHH .* : •:»« ax apyrux) h chji thth Mbiiuu. riocaeaHiie >xe ynpaBaAiOTCH 

i ic hto a.-»t -h o h s-i-ipBHOft CHCTeMOH h, caeaoBaTeabHO, o6ycaoBaeHbi ct>H3Ho- 
, ; !i«ccKiiMH npoueccaMH. FIo3TOMy aaa aocraTOMHO noaHoro noHHMaHHH 
npapoabi aKHHoro aBHHcemiH Heo6xoaHMO He Toabxo H3yneHHe co6cTBeHHO 
Mexaniixr asa^eHHft, ho h paccMOTpeHHe hx 6noaoniHecxoft ctopohw. 

Hmchho na onpeaeaneT npHHHHbi opraHH3auHH MexaHHHeCKHX cwa. 



pyrOCTH ae(J)OpMaUHSMH Ha 3 blBaK>TCa TOJIbKO OTHOCMTCJlbHOC y^-THHCHHC 

h <ypce 6woMexaHHKH H 3 vieHeHHe KOH(|>HrypauMM chctcmu (iejia He.ioacKa) 
pMBaeTca TaK*e Kax /ie«|)opMauHa (cm. rn. Ill - no3Haa ;ie<J>opMauMa). 
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KHa« (})opMa aBM>KeHHJ! Bceriia BKJiHDMaeT b ce 6 a 6 ojiec 

* * 4 . FIpocTeHiiiaH (J)opMa — MexammecKafl, OHa cymecTByeT 

it ^ Om-ukhc ieM Bbiiue (J)opMa ABHaceHna, Te\i MeHee cymecTBeHHa 

a* CopMa: aBH>KeHne Ha Ka>KaoM ypoBHe KanecTBeHHO xapaic- 


i 


cpif w< 


a >k 


COOTBeTCTBeHHO 6 oJiee BbICOKOH (J)OpMOtt. TaKHM C) 6 pa 30 M, 

i bi ^ (J)opMa o 6 jiaaaeT co 6 cTBeHHOfi KanecTBeHHofi cneuH<t>HKoft 

4 H . K HH3IHHM (])OpMaM. FIpH 3TOM BblCLUHC C^OpMbl HCpa3- 


' iBm. CMiM it i C HH3ILIHMH. 


JlBHra re . lenencTBHH nejiOBeKa, KOTopbie H 3 yHaiOTCfl b onoMexannKe 
cnopT i, bkHMD i i 3 K>T b ce 6 a MexaHHHecKoe HBH/Kenwe. Mmchho oho npea- 

HenocpeacTBCHHyK) uenb jiBHraTe;ibHoro neftCTBua ne- 


C 3 ; JiJIH C 1 


ot 


13 


\ i « 
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rHTbCH caMOMy, nepeMecTHTb cHapHa, npoT hbhhkb, napT- 




^pa 


H 




lo MexaHHHecKoe 


BH>KeHne ocymecTBJifleTCfl npn onpc- 


iiC ; UK 'LL 


i ' 


| THH B ABliraTeilbHOM ZieriCTBilH OOJiee BbICOKHX (J)OpM 

.« s i Hit,-?. ! roMy 6HOJiorHHecKaa MexaHHKa (6noMexaHHKa) inupe h 


>1 v. 


ce, neM MexaHHKa He>KHBbix tcji; OHa KanecTBe hho otjih- 


u r i < ihkh nocjienHHX. 


i.2 


Mexa 


ABHmeHHe b mu 


CHCT 6 M 8 X 


i 


oe deuJtceHue e 


xcuebix cucme.wax n pone Axemen kok: 




e eceu OuocucmeMbi omtiocumenbHO ee oxpyjiceHun (cpedbi. 


ne- 


Ntexam 
a) nepedeu 

< . / t , rfunt* kux men) u 6) de&opMauun 1 cauou 6uocucmeM m 
pecau* * *t oOhux ee uacmeu omHocumenbHo dpyeux. 

Cch< bh ' aKOHbi MexaHHKH HbioTona onucbiBaiOT aBH/KCHne 

aoeu ik>tho TBepnbix Teji, KOTopwe hc aectJopMiipytoTCH. Taxnx 


a 6 c- 


Te r » B ..S i 


He cymecTByeT. Ho b tbk Ha 3 biBae\ibi\ TBepnbix Tenax 

lC(pO|JMHiUUi ’ iBaiOT CTO Jib MaJlbl, 4 TO HX HepeZIKO MO)KHO H He yHHTbl- 

t.X h B *khbi . >Ke cHCTeMax cymecTBeHHo HivieHHeTCH orHocHTejibHoe 
1 «.\ r* i > ; hx HacTeft. 3 th HTMeHCHim h ecTb ubidkchhh nenoBCKa. 

( ,m MacTH iBbix cHCTeM (HanpHMep, no 3 BOHOHHbift ctoji 6 , rpynHan 

nonnac cymecTBeHHo aecJJopMHpyiOTCJt. flo 3 TOMy, mynaa 


J HJK 


gBH)KeHHe » it-Oil CHCTeMbI, HMetOT B BHJiy, HTO pa 60 Ta CHJl TpaTHTC* 

• la i pc;ijLu^HHe Tejia b uejioM, h Ha ae^opMauHH. ripn 3 tom Bcerjaa 

ca uorepn 3 HeprHH, ee pacceaHne. Hhcto MexaHHHecKoro nBH>KeHHa 


at 06 uc h 


T>! 


v>oae He cymecTByeT. Oho Bceraa conpoBos+caaeTca npe- 



exaHHHecKOH 3 Heprnn b npyrne bhum (HanpHMep, b Ten- 


POBy fO) H a 

M •sxbhhv 

npoiicxc ji 

TpedHB .1 1 

nein 




A I V 




TepHMH. 

oe aBH>KeHHe nenoBeKa, H 3 ynaeMoe b GnoMexaHHKe cnopTa, 

on B 03 JieHCTBHeM BHeiUHHX MexaHHHeCKHX CHJl (TflHCeCTH, 

;*x npynix) h chji thth Mbiinu. flocjienHHe >K*e ynpaBjnnoTca 






PBHOH 


cjienoBaTejibHO, o 6 y 


d)H3HO- 




i 1 


if'iecKHMH nooueccaMH. rio 3 TOMy ajw aocraTOMHO nojiHoro noHHMaHna 


np 




nBH)KeHHH Heo 6 xonHMO 


H3y4eHne co6ctbchho 


MexaHHKH ^BiI>:eHHH, HO li paCCMOTpeHHe HX 6 H 0 J 10 rHHeCK 0 ft CTOpOHbl 

c >. ipenejiaeT npHHHHbi opramoauHH MexaHHHeCKHX chji. 



rcop 
4BW 


tiH 


k rf 


pyrOCTH Zte(J)OpMaUMSIMH Ha3bIBaK>TCH TOJIbKO OTHOCMTCJIbHOC yaiHHCHHC 

<ypce 6HOMexaHHKH M 3 MeHeHMe KOH^nrypaunH chctcmu (TCJia se.iOBCKa) 


jbiio p i • pitBaeTca TaK*c KaK .ae^opMauHS (cm. r.i. Ill no3Hax ic<J>opMauHii) 
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Haao 3HaTb, hto He cymecTByeT oco6bix 3aKOHOB MexaHHKH 

MCHBOrO MHpa. Ho HaCKOJIbKO HCHBbie CHCTeMbI OTJIHHaiOTCfl OT a6crrpa- 
KTHblX a6cOJHOTHO TBepUblX TCJ1, HaCTOJlbKO 5Ke MexaHHHeCKOe aBHHCeHHe 

>KHBoro cjio>KHee nBH>KeHHfl a6cojiK)THO TBepaoro Tejia. CjiejioBaTejibHo, 

npHMeHaa o6mHe 3aKOHbi MexaHHKH k HCHBbiM o6beKTaM, Heo6xoaHMo 
yHHTbIBaTb He TOJIbKO HX MexaHHHCCKHe OCo6eHHOCTH, HO H 6H0J10rHHeCKHe 
(HanpHMep, npHHHHbi npHcnoco6jieHHH abh^cchkh nejioBeKa k ycjioBHHM, 

nyTH COBepilieHCTBOBaHHH JIBH)KeHHft, BJTHHHHe yTOMJieHHa). 

1.3. Oco6eHHOCTM MexaHHHecKoro ne/iOBewa 

JJeueame/ibHan denme/ibHOcmb uenoeexa ocymecme/uiemcn e eude 
deusame/ibHbix deucmeuu , Komopbie opsaHU3oeaHbi U3 mhosux 63ciumo- 

C6H3aHHblX deuotcenuu (cucmeMbi deUMeHUU). 

flBHraTeubHafl aejnejibHOCTb nejioBeKa — ojiho H3 cjioxcHefi- 

iiihx BBjieHHfl b MHpe. OHa cjioacHa He TOJibKO noTOMy, hto oneHb HenpocTbi 
cJjyHKUHH opraHOB jiBH)KeHHa, a eme h noTOMy, hto b Heft ynacTByeT co3Ha- 
HHe KaK npoayKT Han6ojiee BbicoKoopramooBaHHofi MaTepHH — M03ra. 
rioaTOMy jiBHraTejibHaji aeaTejibHocTb nejioBeKa cymecTBeHHO OTJiHHaeTCfl 
ot neaTejibHOCTH hchbothmx. B nepByio onepenb penb mieT 06 oco3HaHHofi 
uejieHanpaBjieHHOft aKTHBHocTH nejioBeKa, o noHHMaHHH CMbicjia ee, o 

B03M05KH0CTH KOHTpOJIHpOBaTb H nJiaHOMepHO COBepUieHCTBOBaTb CBOH 
ABHHCeHHH. CxOACTBO MOKJiy ABHHCeHHflMH )KHBOTHbIX H HCJIOBeKa HMeeTCfl 
TOJibKO Ha HHCTO 6HOJIOrHHCCKOM ypOBHe. npH nOMOIHH JIBHraTeJIbHOft 

AeHTejibHOCTH nejioBeK b npouecce (})H3HHecKoro BOcnHTaHwi aKTHBHO 
npeo6pa3yeT cbohd co6cTBeHHyio npHpony, (J)H3HHecKH coBepuieHCTByeTCH. 
Oh npeo6pa3yeT MHp, Hcnojib3ya bo3mo>khocth HayHHO-TexHHHecicoro 

nporpecca, b kohchhom cneTe TaK>Ke nocpeacTBOM aBHraTejibHofi aea- 
TejibHOCTH (aeflcTBHH, penb, nwcbMO h t. n.). .HBHraTejibHaa aeHTejibHOCTb 
nejioBeKa cKjiaabiBaeTCH H3 ero aeficTBHft. 

flBHraTejibHbie a e il c t b h a ocymecTBjiHiOTca npH noMomw npoH3- 

BOJIbHblX aKTHBHbIX JlBH>KeHHH, BbI3BaHHbIX H ynpaBJlHCMblX pa60T0fl 

Mbirnu. HejiOBeK npoH3BOJibHO, no co6cTBeHHOft BOJie, HanHHaeT ubiokchhb, 

H3MeH5ieT hx h npeKpaiuaeT, Koma uejib aocTHmyTa (H. M. CeneHOB). 

B HopMe nejioBeK npoH3Bo;iHT He npocTo jibh^kchwh, a Bcerna aeftcTBHB — 
yTBepxcaaji co3naTejib OTeHecTBeHHOfl uiKOJibi 6HOMexaHHKH H. A. BepH- 
uiTettH. fleftcTBHH nejioBeKa Bcerna hmcjot uejib, onpeaejieHHbifl cmwcji. 
Eme HbioTOH nocTaBHji Bonpoc «kbkhm o6pa30M ziBH>KeHHH tcji cjieaymT 

BOJie?», t. e. nocTHraioT nocTaBjieHHoft uejiH. Ho TOJibKO b Harne BpeMB 
HaHHHaiOT pa3pa6aTbiBaTb MexaHHKy uejieHanpaBJieHHbix (npOH 3 BOJibHbix) 

HBH>KeHiifi nejioBeKa, hcxojxh H3 uejiH nBioKeHHii 1 . 

JUbhmkchhh OTaejibHbix HacTefi Tejia o6beaHHeHbi b ynpaBJiaeMbie 

CHCTeMbi jiBHHceHHft, uejiocTHbie ziBHraTejibHbie aKTbi (HanpHMep, rHMHa- 
CTHHecKHe ynpa^CHeHHH, cnoco6bi nepenBH^ceHHH Ha Jibixcax, npHeMbi Hrpbi 
b 6acxeT6oji). B CHCTeMbi ziBH>KeHHfi bxojiht TaK>Ke h aKTHBHoe coxpaHeHHe 
noJio)KeHHft OTaejibHbix Hacrefl Tejia (b cycraBax), a HHorna h Bcero rejia. 
Kaacnoe aBH)KeHHe BbinoiiHJieT cbohd pojib b uejiocTHOM aeflcTBHH, Tax hjih 

1 r. B. K o p e h e b. Bbc iCHHe b MexaHHKy Me.ioBCKa. M., «Hayka», 19^7 
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[ HHane cooTBeTCTByeT uejm /xchctbiw. Ecjih cnopTCMeH 6y,aeT HaxonHTb 

I h ocymecTBjiHTb uejib b KaacaoM abh>kchhh, to h neftcTBHa 6ynyT Jiynuie 

j npHBOAHTb K HCH. 

XOTB npHHHHbl ZXBH)KCHHfi B 6HOMexaHHKe H paCCMaTpHBaiOTCfl C TOHKH 
3 peHHB MexaHHKH H 6HOJIOrHH, HX 3aKOHOMepHOCTH Hano 6paTb BO 

B3aHMOCB»3H, yHHTbiBaa pojib HenoBenecKoro co3HaHH« b uejieHanpaBJieH- 

r HOM ynpaBJieHHH ABIDKeHHtfMH. HMeHHO B3aHMOCBH3b MCXaHHHeCKHX H 

6HOJiorHHecKHX 3aKOHOMepHocTefl no3BOJiHeT pacxpbiTb cneuH(J)HKy 6 ho- 
MexaHHKH. Co3HaTenbHoe ynpaBJieHHe hbh^kchhhmh c Hcnojib30BaHHeM 

3TOH CneUHCj)HKH 06 ecneHHBaeT HX BblCOKyiO 3(J)(|)eKTHBHOCTb B pa3JlHHHbIX 
yCJIOBHHX HCnOJlHeHHJ!. 

0 

I 

t 

, § 2. 3aflann 6MOMexaHMKM cnopTa 

I 

3a,aa4H xa>Kzioft o6jiacTH 3HaHH« onpeaejunoT ee coiiep>KaHHe — ee 
i TeopHK) h mctoa; noane,aHHe pa3pa6aTbiBaioTCfl hjih peuieHHH 3 thx 3anas. 

06maa 3 aAana oxBaTbmaeT bcio o6nacTb yneHHH b ixenoM; nacTHbie »ce 

3aAaHH Ba>KHbi npn HjyneHHH KOHKpeTHbix BonpocoB H3ynaeMbix BBJieHHft. 

i 

i 

j 

i 

2.1. 06maa 3aaana M3yHeHHH flBuweHMM 

Oduicm 3adana u3yneHUH deuMenuu nenoeeKa e 6uoMexanuKe cnop- 

ma — oifeHKa 3 $&eKmu 6 HOcmu npuAOJtcemvi cun dnn 6o/iee coeepiuennoeo 
docmuMenuH nocmaenenHOu ye/iu. 

H3yneHHe ^BH^ceHHH b 6HOMexaHHKe cnopTa b kohchhom cneTe Ha- 
npaBjieHO Ha to, htoGw HafiTH coBepuieHHbie cnoco6bi ABHraTejibHbix 

aeHCTBHH H HayHHTb Jiyniue HX HCnOJIHBTb. ri03T0My OHO HMeeT apxo 

Bbipa>KeHHyK) neziarorMHecKyio HanpaBJieHHOCTb. 

.npoK^ae neM npHCTynHTb k pa3pa6oTKe 6ojiee coBepujeHHbix cfioco6ob 
! AeHCTBHH, cjieAyeT oueHHTb yace cymecTByiomHe. OTCiojia BbiTexaeT 

3aflana onpeaejieHHfl 3(J)(l)eKTHBHOCTH cnoco6oB HcnojiHeHna H3ynaeMoro 

fleHCTBHH. Heo6xO,aHMO y3HaTb, OT Hero 3aBHCHT HX 3(J)(J)eKTHBHOCTb, B 

t KaKHX ycjiOBHBX h Kax jiyniue hx HcnojiHBTb. .ZXjih 3Toro cJieAyeT oueHH- 

BaTb HX COBepmeHCTBO KaK COOTBeTCTBHe HBHJKeHHft nOCTaBneHHOfl UeJIH. 
Flo Bbipa>KeHHK> A. A. YxTOMCKoro, 6HOMexaHHKa HCCJieayeT, «xaKHM 
o6pa30M nojiyHeHHaa MexaHHHecKaa 3HeprHH abhjkchhh h HanpjoKeHHB 
MO)KeT npHo6pecTH pa6onee npHMeHeHHe» 1 . 

HaH6ojiee no^Hoe peineHHe 3 toh ochobhoK 3anaHH b cnopTe jiaeT 
MaTepHaji, Heo6xoAHMbift jxjih npoBefleHHa HaynHO o6ocHOBaHHoro Tpe- 

HHpoBOHHoro npouecca. 

) 2.2. HacTHbie 3aflann 6noMexaHHKM cnopTa 

Hacmnbie 3adanu duoMexanuKu cnopma cocmonm e u3yneHuu c/ie- 
( dytouiux ocHoeubix eonpocoe: a) cmpoeHue, ceoucmea u deueame/ibHbie 

i (fiyHKifuu me/ia cnoptncMena; 6) payuom/ibHcui cnopmuenan me xhuko u 

e) mexHuuecKoe coeepiuehcmeoeanue cnopmcMena. 

0 

1 A. A. y X T O M C K M H. Co6p. COM., T. III. Ii3fl. JITY, 1951. 
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IloCKOJIbKy OCC)6eHHOCTH ABHHCeHHft 3aBHCBT OT o6l»eKTa ABHBteHHft — 

Tena nejioBeKa, b 6HOMexaHHKe cnopTa H 3 ynaiOT (c tobkh 3peHHB 6ho- 
MexaHHKH) cTpoeHHe onopHO-ABHraTejibHoro annapaTa, ero MexaHHHecKHe 
CBoficTBa h (JjyHKiiHH (BKjnonaa noKa3aTejiH ^BHraTejibHbix KanecTB) c 
yneTOM B03pacTHbix h nonoBbix oco6eHHOcrefi, bjihbhhb ypOBHB Tpe- 

HHpoBaHHOCTH h t. n. Kopone roBOpa, nepBaa rpynna 3anaH — H3yaeHHe 

CaMHX CnopTCMeHOB, HX OCC>6eHHOCTefi H B03M0>KH0CTefi. 

HT06bI 3(J)(l)CKTHBHO BblCTyiiaTb Ha COpeBHOBaHHBX, CIIOpTCMeH aoji- 


>KeH BjianeTb HaH6ojiee paunoHajibHoft ajib Hero tcxhhkoh. Ot Toro, 

H3 KaKHX ABHBCeHHft H KaK nOCTpOCHbl ZIBHraTeJIbHbie aeHCTBHB, 3aBHCHT 

hx coBepuieHCTBO. Ilo3TOMy b 6 HOMexaHHKe cnopTa AeTanbHO HccjieayiOT 

0 C 06 eHH 0 CTH pa3JIHHHbIX rpynn ABHBCeHHft H B 03 M 0 BCH 0 CTH hx 


coBepmeH 


CTBOBaHHB. M3y4aioT HbiHe cymecTByiomyK) cnopTHBHyK) TexHHKy 
TaiOKe pa3pa6aTbiBaiOT HOByio, 6ojiee paimoHanbHyio. 


a 



aHHbie 06 H 3 MeHeHHHX CnOpTHBHOH TeXHHKH B npOIieCCe TpeHHpOBKH 

no3Bon«iOT pa3pa6aTbmaTb ocHOBy mctoahkh TexHHHecKoro coBepuieH- 

CTBOBaHHB CnopTCMCHa. MCXOAB H3 0C06eHH0CTefi paUHOHaUbHOft TeXHHKH, 

onpeaejuHOT paunoHajibHbie nyTH ee nocrpoeHHa, cpeACTBa h mctoam 
noBbimeHHB cnopTHBHO-TexHHHecKoro MacrepcTBa. 

TaKHM o6pa30M, 6HOMexaHHHecKoe o6ocHOBaHHe TexHHHecKoft noAro- 
tobkh CnopTCMeHOB noApa3yMeBaeT: onpeAeneHHe oco6eHHOCTeft h ypOBHB 

noaroTOBJieHHOCTH TpeHHpyjomnxca, njiaHHpoBaHHe pauHOHanbHoft cnop- 

THBHofi TeXHHKH, noA6op BcnoMoraTejibHbix ynpaacHeHHft h co3AaHHe 
TpeHa>KepoB Ana cneunajibHofi (J)H3HHecKofi h TexHHnecKoft noaroTOBKH, 

OHeHKy npHMeHBeMbIX MeTOAOB TpeHHpOBKH H KOHTpOJIb 3a HX 3(J)(l)eK- 

THBHOCTbK). 


§ 3. CoAepmaHue 6i/iOMexaHMKM cnopTa 

EHOMexaHHKa xa k Hayxa h KaK yne6Haa AHCHHiuiHHa xapaKTepH3y- 

eTCB HaKonjieHHbiMH 3HaHHBMH; ohh (JjopMHpyiOTCB b onpeAeAeHHyio 
CHCTeMy OCHOBHbIX nOAO)KeHHfl — TeopHHD 6HOMexaHHKH. BMeCTe C TeM 
pa3pa6aTbiBaioTCB nyTH nonyHeHHB 3hbhhb — mctoa 6HOMexaHHKH. Teo- 

PHB H MeTOA Bbipa>KeHbI COOTBeTCTByKDIHHMH nOHBTHBMH H 3aKOHBMH; OHH 

h pacKpbiBaioT coAepxcaHHe 6noMexaHHKH. 


3.1. TeopnH 6noMexaHMKM cnopTa 

B ochoee coepeMennoeo noHUMatam deueame/ibHbix deucmeuu 3 a/ioxceH 
cucmeM h o-cmpytcmypHbiu nodxod, Komopbiu no360/utem paccMampueamb 

me/io nenoeexa xax deuotcyiyytocH cucmeMy , a comu npoyeccbi deuxcemin — 
xax pa36ueaK>u4ue&i cucmeMbi deuxcenuu. 

MaTepnajiHCTHHecKaa nnaneKTHKa paccMaTpHBaeT Becb mhp kbk ch- 
c t e m bi, KOTopbiM CBoficTBeHHa onpeaejieHHaB CBB3b Ten h npoueccoB. 

CHCTeMHO-CTpyKTypHbitt nonxoA npencTaBJiBeT co6oft AHajieKTHnecKHfl 

npHHunn HayHHoro no3HaHHB ucaocthocth cjio^KHbix o6i>eKTOB h npoueccoB 
(cHCTeM). 3 tot nonxoA k cnopTHBHOft TexHHKe xax npeaMeTy o6yneHHB 
HanpaBneH npoTHB MeTa(J)H3HHecKoro pacnneHeHHB uejioro 6e3 yneTa 
B 3 aHMoneftcTBHB aneMeHTOB. Oh HanpaBneH h iipothb MexaHHCTHMecKoro 
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«CBefleHHH» KanecTBeHHo caohchmx jiBjieHHfi k hx 6ojiee npocTbiM cocTaB- 
jwiomHM, He HcnepnbiBaiomHM uaHHoe uejioe. 

CHCTeMHOCTpyKTypHblfi nOAXOH K H3yneHHK) HBHJKeHHft HeJIOBeKa 
peajm3yeTCH b TeopHH CTpyKTypHocTH ABH>xeHHfi, 3ajio>KeHHofi hachmh 

H. A. BepHuiTeftHa. «,H b h >k e h h e He ecTb uenoMKa ae- 
t a ji e a CTpyxTypa (b abhhom cjiynae — cwcTeMa. — JJ. fl.), 
flH(J)4)epeHUHpyK)maBCH Ha n e t a a h, — CTpyxTypa ueAoc- 

THa«, npH HaJIHHHH B TO >Ke BpeMB BbICOKOfi AH(j)(j)epeHUHaiIHH 3ne- 
MeHTOB H pa3HOo6pa3HO H36HpaTenbHbIX (J)OpM B3aHMOOTHOLUeHHft MOKfly 

HHMH» 1 2 . 

B TeopHH CTpyKTypHocTH ABH>KeHHft 3ajio>KeHbi CAenyioiuHe ocHOBHbie 
npHHUHiibi: 

npHHUHn CTpyKTypHOCTH nOCTpoeHHB CHCTeM HBH>KeHHH — 
BCe ABH>KeHHH B CHCTeMe B3aHMOCBB3aHbi; HMeHHO 3TH CTpyKTypHbie CBH3H 

onpeflenaiOT uenocTHocTb h coBepmeHCTBO neficTBHa; 

npHHUHn UeJIOCTHOCTH nefiCTBHH — BCe ABH)KeHHH B UBHraTeJlb- 

hom ueficTBHH o6pa3yK>T euHHoe uenoe, uenocTHyio cncTeMy ABH>xeHHft, 
HanpaBJieHHbix Ha AOcnoxeHHe uenn. H3MeHeHHe xaaqioro ubwkchhb Tax 
hjih HHane bahhct Ha bchd cncTeMy; 

npHHUHn co3HaTenbHofi ue Jie Hanp aBjie hh oct h chctcm abh- 
>xeHHft — nenoBex co3HaTenbHO crraBHT uenb, npHMeH>ieT uejiecoo6pa3Hbie 
UBH>xeHHfl h ynpaBnaeT hmh jxim nocTH>xeHHH uenn. 

B ochobw TeopHH 6noMexaHHKH bxoaht npeunocbiJiKH MexaHnnecxofi 
o6ycjiOBjieHHOCTH h petJmexTopHofi npHpoAbi ABH>xeHHfi. Bee ABHKeHHH 
OCymeCTBJlflHDTCH non AeflCTBHeM MeXaHHMeCKHX CHA pa3AHHHOrO npOHC" 
XOMCACHHH B nOAHOM COOTBCTCTBHH C 3aKOHaMH MeXaHHKH. jlnfl BCeX 

ABH>xeHHfi b ueAOM xapaxTepHa pe(J)AexTopHaA npHpoua ynpaBAeHHA 

ABHraTeAbHbIMH AefiCTBHHMH Ha OCHOBe npHHUHna HepBH3Ma. 

Hcxoah H3 o6uihx noAO>xeHHfi TeopHH, Ha hx ocHOBe HccAenyioT 
3 axoHOMepHOCTH rpynn nacTHbix AeflcTBHft (TeopHH ynapa, OTTaAKHBaHHJi, 

MeTaHHfi h up.)* 

3.2. MeTOA 6noMexaHHKH cnopTa 
MeTOA 6HOMexaHHKH cnopTa — 3 to ochobhoA cnoco6 HCCAenoBaHHH, 

nyTb no3HaHHH 3 axoHOMepHOCTeH HBAeHHfi. TeopHH 6noMexaHHKH uaeT 

oGocHOBaHHe ee MeTouy. MeTOA >Ke onpeueAHeT bo3mo>khocth noAyneHHH 

HOBbIX AaHHbIX, paCKpbITHH HOBbIX 3 aKOHOMepHOCTefl. 

Me mod duoMexamiKu e Hau6o/iee o6meM eude uMeem e ceoeu ocnoee 
cucmeMHbiu qhci/iu 3 u cucmeMHbiu cunme3 deuemeuu c ucnoAb3oeaHueM 
KommecmeeHHbi x xapaxmepucmuK , e naemnoemu Mode/tupoeaHue 

deuxeenuu . 

npHHUHnnaAbHbift nyTb no3HaHHH — «coeAHHeHHe aHaAH3a h chhtc- 
3a — pa36opxa oTAeAbHbix Macrefi h coBOxynHOCTb, cyMMHpoBaHHe 3 thx 
nacTefl BMecre» 2 . B H 3 yneHHH ABH)xeHHft cneuH(J)Hxa MeTona 3 axAK)HaeT ch 

1 H. A. B e p h uj t e m h. UccjieiioBaHHs no 6HoaHHaMHKe xoab6bi. 6era, npbi*Ka. 

M., OhC, 1940. 

2 B. M. J1 e h ii h. cJ>HJioco4>CKHe TeTpa.iH. M., rio.iHiHXiaT, 1956. 


b onpeaeneHHH KOHKpeTHbix cik>co6ob CHCTeMHoro aHaaioa aencTBHfi h 

hx CHHTe3a. BbiflBJieHne cocTaBa 3aeMeHTOB CHCTeMbi aBH>KeHHft Tran 

no3HaHHH uejiocTHOCTH aBHraTeabHoro jneftcTBHH. EHOMexaHHKa, KaK HayKa 

3KcnepHMeHTajibHa«, onnpaeTCH Ha onbiTHoe H3yneHHe aBH>KeHHft. Flpw 
noMOiiXH npw6opoB perHCTpnpyioTCfl KoaHHecTBeHHbie oco6chhocth (xa- 

paKTepHCTHKH) aBHJKeHHfi, HanpHMep TpaeKTOpHH CKOpOCTH, ycKopeHHa, 

no 3 BOJiBK)iiiHe pa 3 JiHHaTb ,aBH>KeHHfl, cpaBHHBaTb hx Me>Kay cooofi. Pac- 

CMaTpHBafl xapaKTepwcTHKH, Mbic/ieHHO pacHjieHHiOT no onpeaeaeHHbiM 
npaBHJiaM cHCTeMy aBHvKeHHfi Ha cocraBHbie aacTH; TaKHM o6pa30M 
ycraHaBjiHBaioT ee cocraB. B 3tom 3 aKjnoHaeTCH CHCTeMHbift a h a - 

J1H3 fl e fl C T B H fi. 

CwcTeMa £BH>KeHHfi nan ueaoe He npocro cyMMa nacTeft ee cocrraB- 

JIBK)mHX. HaCTH CHCTeMbi o6l>eaHHeHbI MHOrOHHCHeHHblMH B3aHMOCBH3fl- 

mh, npnaaiomHMH eft HOBbie, He cBoficTBeHHbie ee nacTHM KanecrBa (ch- 

CTeMHbie CBOftCTBa). CnOCOG B3aHMOCBB3H HaCTeft B CHCTeMe, 3aKOHOMep- 

hocth hx B 3 aHMoaeficTBHfl npeacTaBaaiOT ee CTpyKTypy. M3yHaji H3Me- 

HeHHH KOJIHHeCTBeHHbIX XapaKTepHCTHK, BblflBHHlOT, KaK 3JieMCHTbl BHHJUOT 

apyr Ha apyra, onpeaeaaiOT npHMHHbi ueaocTHOCTH chctcm bi. B 3tom 
npOHBaHeTCH c h c t e m h bi ft chhtc3 aeftCTBHft. 

KojiHMecTBeHHbie xapaKTepncTHKH aBH>KeHHa no3BoafliOT Ha BbicuieM 
ypoBHe CHCTeMHoro aHaaH3a crponTb Moaean CHCTeMbi aBH>KeHHft (cJ)h- 
3HnecKHe, MaTeMaTHHecKHe). Mcnoab3yji BbinncaHTeabHyio TexHHKy, Ha- 
HHHaiOT H3ynaTb npoueccbi ynpaBaeHHH aBH>KeHH«MH, HCKarb onTHMaab- 
Hbie BapnaHTbi aeftCTBHft. Chhtc3 chctcm aBHJKeHHft npoBoaHTca KaK 
TeopeTHHecKH (MoaeanpoBaHHe), TaK h npaKTHnecKH, npn peaabHOM no- 

CTpoeilHH CHCTeM aBH>KeHHH — OBaaaeHHH CnOpTHBHOH TeXHHKOft. CllCTeM- 
Hbifi aHaaH3 h CHCTeMHbift CHHTe3 aeftCTBHft Hepa3pbiBHo CB« 3 aHbi apyr 

c apyroM, aonoanaiOT apyr apyra b chctcm Ho-CTpyKTypHOM 

HecaeaoBaHHH. 

Han6oaee mnpoKo b coBpeMeiiHbix GnoMexaHHHecKHX nccaeaoBaHHHX 
npHMenjnoT (fcyHKUHOHaabHbift MCToa. C ero noMombio H 3 ynaK)T 

(JjyHKUHOHaabHyiO 3aBHCHMOCTb Me>Kay CBOftCTBaMH H COCT OBHHHMH HB- 

neHHft; hx xapaKTepH3y»OT onpeaeaeHHbie napaMeTpbi, KOHKpeTHbie yc- 
aoBHH, KoaHHecTBeHHO onpeaeaeHHbift 3 bkoh. Flpn 3 tom He CTaBHTCB 
3 aaana H3yHeHH5i BHyTpeHHefi CTpyKTypbi BBaeHHJi, HccaeayeTca ToabKO ero 
cJjyHKUHH. He caeayeT npoTHBonocraBaaTb MeToabi chctcmH o-cTpyKTvp- 
Hbift h 4)y hklihoh aabHbi 11 . no cyTH aeaa, aorHHecKii cHanaaa paccMaT- 
pHBaiOT cJjyHKUHK) Bceft CHCTeMbi b ueaoM, He BHHKaa e rn e b ee nocTpoeHHe. 
Aaaee H3ynaiOTCfl ee BHyTpeHHHe MexaHH3Mbi. Ho Ha KaKOM-TO 3Tane 

6onee ray6nHHbie oco6chhocth BHOBb OKa3biBaiOTCH eme He no3HaHHbiMH 
h paccMaTpHBaeTCH ToabKO (JjyHKmw. Bbi6op noaxoaa h MeToaa onpe- 

JXCJIHCTCfl B 3BBHCHMOCTH OT IIOCTBHOBKH H yCJlOBHft 33J12MH HCCJ 1 CJ 10 B 3 .HH 5 I. 

CaeayeT OTannaTb MeToa 6noMexaHHKH kbk oGuxHft npHHixHnnaabHbift 
nyTb no3H3HHB cao^KHbix CHCTeM aBH)KeHHft ot nacTHbix MeToanK 6ho* 
MexaHHnecKoro HccaeaoBaHHa (MeToaHK perHCTpaiiHH xapaKTepncTHK h 
o6pa6oTKH noayneHHbix aaHHbix). /laaeKo He Ka>Kaoe GnoMexaHHHecKoe 
HccaeaoBaHHe ncnoab3yeT noaHocTbio MeToa 6noMexaHHKH. Boaee toio, 
GoJibuian nacTb HccaeaoBaHHft HanpaBaeHa noxa eme Ha H3yneHHe MacTHbix 

MexaHH3MOB nan o6uuix noKa3aTeaeft aBHraTeabHbix aKTOB. OneHb BavKHa 



TaioKe pa3pa6oTKa hobwx coBepiucHHbix mctozxhk HCCienoBaHHs. OnHaKO 
an a npaKTHKH cnopTa oco6eHHo Heo6xoiiHMbi ue.iocTHbic moucjih cnop- 

THBHOfl TeXHHKH KaK Xipe/XMera o6yHeHHJI H COBCpillCHCTBOBaHMIl TCXHH- 


necKoro MacrrcpcTBa. JXnn pexxjeHHH rroft 3ajxaHH npMMeHJicTCJi b HaH6oJioc 
no/iHOM BHac HCCJieaoBaHHe chctcm jibh^kchhA, paacpbime mx bh>tpchhcA 

crpyKTypHOfl opraHH3aixHH. 

3aKOHOMepHOCTH, yCTaHaBjlHBaCMbie npH H3y4CHHH JIBHJICeHHft, HMCIOT 

npeMMymecTBeHHO CTaTHCTHHecKiifl (BepoHTHocTHbifi) xapaKTcp. Oh o6yc- 

JIOBJieH 3aBHCHMOCTbK> C/ieiXCTBHfl OT MHOrHX, HCOnpCflCJlBCMblX nojiHocrbio 

. TaKHe 3 aKOHOMepHOCTH CBOfiCTBCHHbl, B HaCTHOCTH, 3KHBUM Op- 


l 


npHHHH 

raHH3MaM. 



4. PB3BMTM6 6 nOMeX 8 HMKM CnOpTB 


BHOMexaHHKa cnopTa crajia 6ypno pa3BHBaTbc» b nocieaiiHe acchth- 

neiifiH — b cbb3h c ycnexaMH o5mePi GnoMexaHitKH. Bo 3 hhkhobchhk> acc 

11 pa3BHTHK> 6HOMeXaHHKH K3K CBM OCT OB Tea b HO ft Ha>KH CT10C06CTB0BaJ1M 

onpeaejicHHbie npe/xnocbi/iKH 


HaiconjieHMe 3 HaHHfl b 06/iacTH (t >m jhmcckh x 
h 6nojiorHMecKnx HayK, a Tax>Ke Hay4HO-TexHH4ec*Hft nporpcoc, no3BO- 

jiHBLLiHA pa3pa6aTbiBaTb coBepiuemibie cjiokhwc KOMn/iexcHbie mctoixhkh 

H 3 yHeHHfl HBH>KeHHtt H FlOHOBOMy nOHHMaTb HX nOCTpOCHHC. 


4.1. npeanocw/iKM pa3BMTnn 6noMexaHHKH 

Ha B03HHKH0Beiine GnoMexaHHKH peuiaiomec njiHaiine okaiajio pamw- 
Twe MexaHHKH, oco6eHiio HOBoe ee HanpaBJicnne co npcMen lajuuic*, 

HbJOTOHa. OiiHano eme Jleoiiap/xo ;ia Biiiihm yTtKpA.iaji, hio «Mayka 

MexaHHKa noTOMy cro/ib GnaiopoxxHa h nonema (xwcc ik.cx nposnx HayK, 
mto, Kan 0Ka3biBaeTC«, bcc >KiiBbie Tejia, mmck>iuik* cnivt>6HOCTb k 
ABH>KeHHK), neftcTByiOT no ee 3aKO»iaM». Teopci Msecka* Mcxamixa co- 

aepjKHT Bee OCHOBHbie 3aKOHbl MexaHHHCCKOI O aBM/kCHHW. B 6 homc- 

xaHHKe CTajin ncnojib30BaTb nocrpoeHHbie Ha ochobc oCuiefl MexaHHKH 
AaHHbie TaKiix caMOCTOBTejibHbix HayK, KaK rnjipo- h aipoiiHHaMHKa, 
conpoTHBJieHHe MaTepwajiOB, pconoi hh (Teopiis ynpyrocTu, miacTM mhocth 

h nojuyHecTu), Teopiw MexaiuiiMOB h MauiHH h iip. 

MaTeMaTHHecKne naykn, cbirpaBimie pematomyto po.ib b 

paxBHTHH MexaHHKH, b iianbHeftuieM pa3pocnHCb B CaMtXTTOJITenbHblC 

o6jiacTH 3HaHHft. Mx npiiMeHeHHe b 6noMexaHHKe see 6 o^tcc pacLunpHCTcx. 
Penb HjxeT He TonbKO o craTHCTHHecKoW o6pa6oTKe co6paHHoro MaTe- 

pnajia, ho h o caMOCTOjne/ibHbix MeToaax hccJ iexxoBa hh* (b HaCTHOCTH, 

o MaTeMaTHnecKOM MoaeanpoBaHHn). 

A. BopejxjiH (yneHHK rajntnefl), Bpan, MaTeMaTHK, (J)H3hk, cbocA Knnrofl 

«0 XXBH>KeHHH )KHBOTHbIX» (1679) n0v30)KHJl HaMa.lO 6 HOMCXaHHKe KaK 
OTpacnH HayKH. M 3 6HOJiornHCCKHX HayK b 6noMe\aHHKe 60 /ice 
jxpymx Hcnonb30Bajincb naHHbie aHaTOMHH h Bbiae.iHBLueftai H 3 wee (b 

XVI—XVII bb.) (J)H3HOJiorHH. Bojibixxoe bjihbhhc Ha 6HOMexaHHK> 3 arcM 

' Kouia cjicactbmc 0AH03HasH0 cBinaHo c npMMMMofi, t. c. 04HM m rc ace npMM mnu iuiuu* 

K)T OjlHH H TC )KC C^eaClBMS, 1.1KOHM HaSbIBaiOl B MCT040.1 Of MM «4MHaMMHCC KHMH». HC C.lC^yCI 

MX CMeillMBaTb C 3aKOHaMH JIMHHMHKH (B MCXaHHKC). 
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oxaiaatt (t^HKUHOHa.ikHaji anaTOMiui h oco6ch- 

HO MUCH HepMHMa B COBpCMCHHOA 

JlOfHM. 

Tax cicna 3 k 4 Ba.iHCk ochobhuc Hanpamnc- 

HHB B pa 1BMTHH 6 mOMC XaHHKM! MCXaHMaOCKOC, 
(J)> HKLIHOHaikHO-aMaTOMHMCCKOC H $H3HOJK>m- 
MCCKOC, COC>lilCCTB> KXI1HC H nOHkIHC. 

4.2. HanpaB/ieNMB pb3bhtha 6MOM*xaMHH* 

wenoBeKs 

Ochobhuc HanpaB/icHiia b Gmomcxbmhkc 
B oiHiifca/iH oil ho ia apyrmi »i aaacc npoaoji- 
4caiH pai bhB arken napaaaeabHO. B MCxaHwac- 
ckom HanpaBncHMH mioaccHki ochobhuc men 

06 H1MCHCHHH ABH)KCHHA nOA ACACTBMCM tipH- 
.lOKCHHUX CHI H O npMMCHCHHH 3BKOHOB MC- 


H At frun.u XaHHKM K 3BHACHHBM BCMBOTHUX H HCAOBCKB. 

B 4>y mx uHOHaibiio-aHaTOMiisccKOM — hjch o 

CAHHCTBC H BiaHMOoGyC^OB.lCHHOCTH <)>OpMbl H 4>>HKUHM B 401 BOM OptB- 
HHIMC. B (J)M JHOAOI MMCCKOM— Mil CM CMC! CMHOCTH <$)\HXUHA OpiaHMlMB, 

meprcTHsccKoro o6ccncacH»m 11 hack HcpBiuvia, pacK p u Ba KMiiaa ihbmcnmc 
npoucccoB ynpaB/icHiifl /ibhacchiivimh b ;iBiiraTc.iki«oA AcaTcakhocTM. 

MeUHHiccKoc iianpaB.tcHHc, naaaToc paftoraMM il. BopcanM, 
paiBHioc B. bpayHc m O. 4>mncpoM* npcacTaB.ieMO ccAaac xpoMc CCCP 
b pa6otax mho mix tapyCoxubix uikoa (I JP, I1HP* CLUA, <i>Pr h Ap.). 
McxaiiHSCCkiiA ooaxoa x »u>mchiik> abm'*vchmA acaoBCxa npjexcac Bocro 

HOIBOflaCT OnpC.lCJlIITk kOAMHCCI BCMUyiO MCp> IBIUaTCIkltUX tlpOllCCCOB. 
UlMCpCHHC MCXaHMMCCklfX ItOXaiaTClCft ABMtaTC.lbHOft 4)>HXtlHM COBCpUICH- 
HO HCo6xo; 1HMO arm o6kacilCHMM 4>HlHHCCKOA CyUlHOCTH MCXaHHMCCKHX 

aBACim ft. 3 to OAiia hi oohoh GitoMexaHiikM. C tomkh ipcwm 4 >iiihkh 
packpbiBaiOTCN ci pocHMc h ciioAciBa onopMo iBHi aTcibHOfo aiiuapaTa, 
a Taxacc abiokchmm Hc^oBCka. B 3 tom oTHouicHkiti McxaHHMcckoc HanpaB- 
jichhc HHkorna hc notepad cfiocro iiiaacitMa. 

OflHakO MHCTO MCVaHHMCCKMfl IIO.IXOJ MHOf.ia MOJkCT co3aaBaib nOMB> 

ana HconpaBaaHHkix ynpoaicmiA. Ilpn itom hmcctcx HckOTOpaa onacHOCTk 
HcaocucHkit KaqccTBCHMoft cnctiM4)tiKi« 4>»u»tkkt actiBoro* MoryT npoaa.iaTbca 

MCXaitHCTMHCCKHC TCHaCHUHH o6ka04CHHa kaaeCTBCHHO BklCOKMX aBilCHHA 

npocTcfliiJHMH McxaHHHccKMMit 4>akTopaMH. Euic BCTpcMaioiuaaca MHoraa 
HCBcpttaa tpakTOBka 6HOMCxaHi«Kii kax «npMk.iaaHoA x khbom>'h Mcxa- 


Hit kit (t. c. TCXHMacckoA iiaykH) orpawH MHBacT bo3mo*chocth noiMaHHa 
aeAcTBMTcakHoA cjiobchocth aBHKCHHfl HMOBCxa it hx ucacHanpaBacHHoro 

COBCptllCHCTBOBaH H a. 


<t> y HKUHOHaabHO-aH a t om mhcckoc 

ooiASHHoc b Hauicft cipaHc TpyaaMH FI. <t>. Jlccraibra 


HanpaB.icHMc 

M. M. CcHCHoea 


M. <l>. MBaHiuikoro h ap 


xapakTcpHiycTca n pc hm y uicctbc hh o onHca* 

fl b cycTasax, onpcacacHHCM yaacTHa Mbiuiu 


TCJikHbiM BHajiH30M abh*cchhA b cycTaBax, onpcacacHHCM yaacTHa mmuiu 

b coxpaHCHitit noaoJkCHHft rcaa h b cro aBHikCHiiax. CcAaac see uinpc 

npHMt'HacTca pcrwcTpauim lacirrpMMeckoA akruBHOCTH Mkiiuu (lacarpo- 
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MHorpacJ)Hfl), n 03 b o ji a khh a* on pene ji jm» BpeMfi h crrcncHb ynacTHs muuiu 
b zibhjkchhbx, comacoBaHHe aKTHBHOCTH crrae/ibHux muuju h hx rpynn. 
3naHHe Mop<t>ojiorHHecxHX oco6eHHOcrefl 6HOMexaHHHecxHx chctcm o6ec- 
newHBaeT 6onee rjiy6oxoe h npaBtuibHoe o6ocHOBaiwe <t>M3imecxoft h 

TCXHHHCCKOft nOflrOTOBKH B (J)H 3 HHCCKOM BOCIlHTaHHM, B HaCTHOCTH B 

cnopTe. 



n. 0>. /lecra<pT A. A. yxTOMCHwfl 

OH3HOJiorHiecKoe HanpaB.ienue b otcmcctbchhoW luko/ic 
0 MOMexaHHKH cxjiaflbmajiocb noa bjihhhhcm nuefl hcpbh 3 mh, yiemi* o 

Bbicinefi HepBHOtt nejrrejibHocTH h noc/iearnix aaHHbix Heflpo<t>mHOJiorHH. 
PacKpbiTHe b pa6oTax M. M. CenenoBa, M. FI. IlaBJioBa, A. A. Yxtom- 
CKoro, n. K. AnoxHHa, H. A. BepHuneftHa h iipyrnx ynenbix pc<t>Jicx*rop- 

HOfi npHpOAbl ABHraTeJlbHblX JieftCTBHfl M POJIH MexaHI 43 MOB HCpBHOfl 

peryjumnH npn B 3 aHMOjiettcTBHH opraHH 3 Ma m cpeaw cocTaBnaeT <t>Mino- 
jionmecxyK) ocHOBy H 3 yHCHHH ziBH)KeHHfl nenoBcxa. 06 ujHpHbie wccne/io* 

BaHHH peryjwTopHbix MexaHH 3 MOB ueHTpanbnofl HepBHOfl CHcreMbi h 
H epBHO-MbiuiCHHoro annapaia aaiOT npeacTaBncHwe 06 HcxjitoHHTe/ibHofl 

CJIO>KHOCTH H COBCpiliCHCTBC npOLieCCOB ynpaBJieHH* ABHtteHHflMH. 

HccjienoBaHHH H. A. BepHinTcflHa no 3 BOJWJiH eMy ycTaHOBHTb spc 3 * 
BbinaftHO Ba>KHbift npHHunn ynpaBjiemw HBHweHHBMH, o 6 menp>nHaHHbiR 
b nacToamee bpcmh. YnpaBJieHHe hbm^chhjimh ocyiuecTBJiJieTCJi nocpc- 
actbom: a) npHcnoco 6 jieHM» iiMnyjn>coB (xoMaHa) HepBHOfl chctcmw no 

xony ABHXeHHfl K KOHKpCTHbIM yCJlOBHXM erO BbinOJIHCHHB H 6) yCTpaHCHHB 

OTKjioHeHHtt ot 3 aaanH HBH>KeHHfl (xoppeKUHH). Hnen H. M. CcMCHosa 
o pecfcneKTopHofl npHpone ynpaBJieHH* HBH)xeHHaMH nyTCM Hcnojib 30 BaHux 

HyBCTBHTeJIbHbIX CHTHa/lOB nOJiyHHnH pa3BHTHC B nOJ10)KeHHH H. A. &epH‘ 

uiTeftHa o KOJibueBOM xapaxTepe npoueccoB ynpaBneHHB. Heflp<xJ)H3HO 
jiorHHecKHC KOHuenium H. A. BepmiiTeftHa nociy^Hnn ochoboR (J>opmh- 
poBaHHH coBpeMeHHoft TeopnH 6noMexaHHKH iiBHvKeHHfi MenoseKa. 





CHCTeMHO-CTpyKTypHbift nonxon KaK MeTonononiHecxafl ocHOBa H3yne- 

HHH ABH>KeHHft o6T>enHHfleT H MexaHHHeCXOe, (JjyHKUHOHaJIbHO-aHaTOMIPie- 
CKOe H (J)H3HOJIOrHHeCKOe HanpaBJieHHfl B pa3BHTHH 6HOMCXaHHXH. 

4.3. CoBpeMeHHbm 3Tan pa3BHTH« 6noMexam/iKM cnopTa 


iuee 


BwoMexaHHKa cnopTa b Harnett cTpaHe npencTaBJiaeT co6ok> nanbHefi- 

6HOMexaHHKH d)H3HHeCKHX ynpa>KHeHHtt, C03naHH0ft 


pa3BHTHe 


n. O. Jlecra(J)TOM bo BTopott nojiOBHHe XIX Bexa. KpynHbifi pyccKHfl 

aHaTOM, pa3pa6aTbiBaBLUHfi ocHOBbi TeopeTHnecxoft aHaTOMHH, n. <J>. Jle- 

cra(J)T H3ynaji nocTaHOBKy <j)H3HHecxoro bociih- 
TaHHB b pane cTpaH, hto6m co3naTb oTenecT- 


BeHHyio cHCTeMy (J)H3HHecKoro BoenHTaHHa. 

B 1877 r. n. <t>. Jlecra(J)T Hana n HHTaTb 3 tot 
npenMeT Ha xypcax no (J)H3HHecxoMy BoenwTa- 
hhk). B nanbHettmeM Teopnio TejiecHbix nBH- 
>xeHHtt nponoji>xajiH HHTaTb h coBeptueHCTBo- 
BaTb ero yneHHXH. B HHCTHTyTe (J>H3HHecxoro 
o6pa30BaHH« HMeHH n. O. HecracJ>Ta, co3naH- 

HOM nocne OKT«6pbCKOtt peBOJHOIXHH, 3TOT 

xypc BxonHJi b npenMeT «(J)H3HHecKoe o6pa30- 
BaHwe», a b 1927 r. 6biJi BbineneH b caMocToa- 
TenbHbift npenMeT non Ha3BaHneM «TeopHa 

HBH)KeHHJ!» h b 1931 r. nepeHMeHOBaH b xypc 

«6HOMexaHHxa cj)H3HHecxHx ynpa>KHeHHtt». 



1/1. M. Comohob 


C 30-X ronOB B HHCTHTyTaX <J)H 3 HHeCXOft 

xynbTypbi b MocxBe (H. A. BepHLUTettH), Jle- 


HHHrpane (E. A. KoTHxoBa, E. T. KoTejibHH- 
xoBa), T6hjihch (Jl. B. Hxaume), XapbxoBe 
(JX. R. HohcxoB) h npyrwx roponax pa3BepHy- 
nacb HaynHaa h yHe6Haa pa6oTa no 6noMexa- 
HHxe cnopTa. nocne Bbixona b cbct b 1939 r. 
yne6Horo noco6nfl «BHOMexaHnxa (J)H 3 HHecxHx 
ynpa>KHeHHfi» (non pen. E. A. KoTHXOBott) 
6HOMexaHHHecxoe o6ocHOBaHHe cnopTHBHott 
TexHHXH CTano BxonnTb bo Bee yne6HHXH no 
BnnaM cnopTa. 

B cbok) onepenb, pa3BHTHe cnopTa b CCCP 
h oco6eHHo yHacTne coBercxHX cnopTCMeHOB b 
ojiHMnHttcxnx Hrpax nocny>KHJiH MouiHbiM 
CTHMyjlOM pa3BHTHB 6noMexaHHXH cnopTa. 

C 1958 r. bo Bcex HHCTHTyTax (J)H 3 Hnecxott 
xynbTypbi 6HOMexaHHxa crana o6>i3aTejibHofi 
yne6Hoft nHCLwnjiHHott, co3naBanHCb xa(J>en- 
pbi 6HOMexaHHXH, pa3pa6aTbiBajiHCb nporpaMMbi, H3naBanHCb ncxo6wi h 
yHe6HHXH, roTOBHJincb xanpw npenonaBBTenett, 3auxHmajmcb xaHnnnaTCKHe 
h noxTopcxne nnccepTamoi. Bo3HHXJia noTpe6HocTb b CHCTeMaTH3aiiHH 

3 HaHHtt npH (J)OpMHpOBaHHH H COBepiUeHCTBOBaHHH yne6HOtt nHCUHnnHHbl, 
HTO 0Xa3aJ10 BJIHHHHe Ha pa3BHTHe TeopHH 6HOMexaHHXH He TOJlbXO B 

cnopTe, ho h b npyrnx o6nacTHX neflTenbHocTH nenoBexa. 



H. A. BepHULfT6MH 
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riOArOTOBKa CnOpTCMeHOB BbICOKOfi KBajTH(J)HKaiXHH ceftnac HCMbICJIHMa 

6e3 r/iy6oxoro 6HOMexaHHHecxoro o6ocHOBaHHB cnopTHBHoft tcxhhkh h 
MeTOAHKH ee coBepmeHCTBOBaHHB. 3a nocjienHee necHTHjieTHe 3HaHHTejibHO 
ycHJiHJiocb nenarorHHecxoe HanpaBJieHHe b 6HOMexaHHKe cnopTa. Whpokhm 

(JjpOHTOM BeflyTCB HCCJiejOlOBaHHB paiXHOHaJIbHOfi tcxhhkh Ha BblCUieM 
ypOBHe CnopTHBHOfi KBajIH(J)HKaiXHH H nOCTpOCHHB CIieilHaJIbHblX TpeHa- 

>KepoB b cnopTe. C(J)opMHpoBajic« pan HaynHbix HanpaBJieHHfi b 6 homc- 

XBHHKC cnopTa B CCCP, 06 T>eAHHCHHbIX o6lUHMH OCHOBaMH OTeMeCTBCH- 
Hoii uiKOJibi 6HOMexaHHKH, 3ano>xeHHOft TpyjiaMH h hjhchmh H. A. RepH- 

iHTeiiHa. 

B 3apy6e>KHbix CTpaHax 3a nocnenHee necaTuneTHe pe3Ko paciunpitncH 
o6bcm 6HOMexaHHHecKHx HccjienoBaHHfi c iiphmchchhcm p*ma opnrH- 


HajibHbix h BbicoKocoBepuieHHbix MeToziHK. CncTeMaTHHecKoe npenonaBa- 

HHe 6HOMexaHHKH b BbicuiHX (J)H3KynbTypHbix yne6Hbix 3aBeaeHHJix ocy- 

mecTBJiaeTca b TflP, FIHP, MCCP, HPB, CPP h npyrnx CTpaHax. Co3naHO 

MOKflyHapOflHOe 06 meCTB 0 6HOMCXaHHKOB, npOBOABTCH CHMn03HyMbI h 

KOHipeccbi no 6 HOMexaHHxe, Ha KOTopbix 3 HaHHTenbHoe mccto 3 aHHMaeT 
6 noMexaHHKa cnopTa. Flpn npe 3 HiiHyMe AxaneMHH Hayx CCCP co 3 naH 
HaynHbifi Cobct no npo 6 neMaM 6 noMexaHHKH c cckuhbmh, oxBaTbma- 

H3U1HMH npo6neMbI HH>KeHepHOfl, MenHUHHCKOfi H CnOpTHBHOtt 6HOMeXa- 

HHKH. 


4.4. Cbh3h 6noMexaHHKH c npyrnMM HayKaMM 

BnoMexaHHKa xax onHa H3 6HOJiorHHecxHX Hayx HOBoro Tnna HaMHHaeT 

c6jiH)KaTbCH no MeTonaM HCCJienoBaHHa c tobhmmh HayxaviH. 06iuaa 
6 HOMexaHHKa xax pa3nen 6 ho(J)H3hkh, BKjnpHaioinafl H3yneHHe BHyTpnop- 

raHH3MCHHbIX 6 hOCHCTCM, B03HHKJia Ha CTbIKe (J)H3HKO-MaTeMaTHHeCKHX 

h 6hojiothmcckhx o6jiacTefi 3HaHHa. YcnexH 3thx Hayx, Hcnojib30BaHHe 
nnefi h nonxonoB kh6cphcthkh, a Taxace HayMHO-TexHHMecKHtt nporpecc Tax 
hjih HHane cxa3biBaiOTca Ha pa3BHTHH 6HOMexaHHKH. B cbohd owepenb, 3th 
HayxH o6oramaK)TCH naHHbiMH 6HOMexaHHXH o cJ)H3Hxe >XHBoro. B 6 ho* 
MexaHHHecxHX HCCJienoBaHHBX npHMeHjuoTca MeTonbi 3thx cmokhwx Hayx; 
b to we BpeMB b HCCJienoBaHnax hx npo6jieM MoryT npHMeHJiTb- 
ca 6HOMexaHHHecxHe MeTonbi. 3necb Hajinno ABycTopoHHHB cB«3b, 
o6ecneHHBaiomaB B3anMHoe o6orameHHe TeopHH h mctoaob Hccneno- 

BBHHB. 

Hecxojibxo HHane CBB 3 aHa 6HOMexaHHxa c oTpacjiBMH 3 HaHHB, b 

xoTopbix H3ynaK)TCB xoHxpcTHbie o6nacTH npnxjiaaHoft ABHraTenbHofl 
ncBTCJibHOCTH. Tax, pG 3 BHBaiomaBCB HH>xeHepHaB 6noMexaHHxa CMbixaeTCB 
c 6 HOHHKOft, HHH<eHepHOft ncHXOJiorHefi («HejiOBex h MainHHa»), CBH3aHa 
c pa3pa6oTKoft po6otob, MaHnnyjiHTOpOB h npyrnx tcxhhmcckhx yc- 

TpOttCTB, yMHOHCaiOUlHX B 03 MOBCHOCTH HCJlOBCKa B Tpy^e. MenHUHHCKaH 

6 HOMexaHHxa naeT o6ocHOBaHHe pany mctohob npoTe3HpoBaHHB, npOTe- 

30CTpoeHHB, TpaBMaTOJiorHH, opTonenHH, neneSHOft (J)H3HHecKofi xyjibTy- 
pbi. B xocMHHecxoft MenHUHHe pemaioTCB 3ananH nonroTOBKH xocMOHaB- 
tob, o6ecneHeHHH hx pa6oTocnoco6HOCTH b ycjiOBHBX hcbccomocth, a 



TaiOKe ziBMraTe^bHbix aeftCTBafi b KocMOce. BaoMexaHaica xaic 6bi o6cnv- 

JKHBaeT 3th o6na<rra aeaTenbHOCTH b npouccce pemenafl hx npatcnanHbix 


3anaH, 


Meroaw a 3atcoHbi 6aoMexaHHKa cnopTa acnonb3yiOTCfl Tait>Ke ana 

COBepLUeHCTBOBaHHB TeopHH H MCTOaHKH (J)M 3 MHeCKOrO BOCnHT^HHH, Bpa- 

ne6Horo kohtpo/w, cnopTaBHO-nenaroranecKax a apyrax JtacuHnnHH, 
peuiaiOLUHX cboh KOHKpeTHbie 3anana b o6na<rra (tananecKoro BOcnaTaHaa. 


| T/iasa II 

'BUOMEXAHI/IMECKME XAPAKTEPMCTBKB TE/1A ME/10BEKA Id ErO 
( flBI/IWEHldfl 


Mccnenya nBaxceHan HeaoBeKa, H 3 MepHK)T KonawecTBeHHbie noka3a- 
Tena MexaHnnecKoro cocTonnafl a nBaraTenbHoft (JjyHKuaa ero Tena a 
caMHX ziBiOKeHHft. MHane roBopa, peracrpapyiOT 6aoMexaHBHecKae xa- 
paKTepHCTHKn Tena (pa3Mepbi, nponopuaa, pacnpeneneHae Macc, nonBa*;- 
HOCTb b cycraBax n ap.) h /ibh^chhA Bcero Tena h ero Hacrefi (3BeHbeB>. 


1 EuoMexaHmecKue xapciKmepucmuKu 


3 mo Mepbi MexaHUuecKoeo co- 


ctnoAHUH 6uocucmeMbi u eeo uSMenenuH (noeedenus). 

MexammecKoe cocroflHae a noBeaeHae 6aocacTeMbi OTJianaioTCH nepe- 
MeHHbiM xapaKTepoM. BaoMexaaaHecKae xapaKTepacTaxa onacbiBatoT Teno 
nenoBeKa Kan o6beKT MexammecKoro ziBa^KeHaa 1 . Ji cacTeMHoro aHamna 
(ycraHOBneHae cocraBa cacTeMbi aBa'sKeaaft) xapaKTepacTnxa no3BonmoT 

pa3JiaHaTb pajabie ABa/Kenna. Una cacTeMHoro caHTe3a (onpeaeneuae 
CTpyKTypbi aBaxveaaft) BaoMexammecKae xapaKTepacTaxa naiOT bo 3 mo>k- 

HOCTb ycTaHOBaTb a3Meaeaafl oiiaax aBa>KeHatt non B03aeflcrBaeM apyrax. 

KojiaHecTBeaabie xapaKTepacraKa a3MepaiOTCH, ana BbiMacnmoTca; 

OHa aMeioT HacneHHoe 3iiaHeaae a BbipawaioT cbhih oaHOfi Mepbi c apyrott 


(CKOpOCTb 


npaMepcBH3ii npoftneHHoro nyTa co BpeMeHeM, 3aTpaneHHbiM 


Ha Hero). H3yMaH KonaHeeTBeHHbie xapaKTepacTHKa, naiOT onpeneneHae 
(hto 3to TaKoe) a ycTaHaB/iabaioT cnoco6 aiMepeHa» (neM a3Mep«eTCJi). 
KanecTBeHHbie xapaKTepacrraKa onacbiBaiOTca o6biMno cnoBecHO, 6e3 
TOHHOfi KOJiaHecTBeHHoft Mepbi (HanpaMep» Hanpa>KeHHO, cbo6o;iho, nnaB- 

HO, pblBKOM). 


KMHEMATMHECKME XAPAKTEPMCTWKM 

KaHeMaTaxa nBa>Keaaft nenoBeKa onpenenjieT reoMeTpaio (npocrpaH- 

CTBeHHyio cJjopMy) nBa>KeHafi a ax a3MeHeHa« bo BpeMeHH (xapaKTep) 6e3 
yneTa Macc a aeftcTByiomax can. OHa naeT b uenoM TonbKo bhcujhiok) 
KapTHHy ABlOKeHHft. ripHHHHbl )Ke B03HHKH0BeHa5l H H3MeHeHHfl aBH)KeHHfi 
(ax MexaHa3M) pacKpbiBaeT y)Ke naHaMaxa. 


1 B TcxHiiMCCKHX ycipojiciBax bcc lexuHHecKHe xapaKTepwciHKH o 6 wmho HaiuBa k>t uapa- 
MerpaMH. B GiioMexamiKc ne.iccoof>pa »ho paccviaipiiBaib napavieip xax xapaxicpHCTHicy, 
Hawfjojiec cymecTBeHHyK* b H 3 y*iacviOM upoueccc >i iio momv noiBo.iBtoiuyio oi.niHaib eio oi 

MHOKCCTBa U0J106HblX. 










KllH€MCU71UH€ CKU € XQpQKfflCpucniUKU lYl£Jl(l H6/1066KQ U €20 d6UJtO€HUU 



dftio M€pbi nonoMenun u d6UJtc€HUM H6/io6€KQ 6 npocmpaHcmsc U 60 


epeMeHu: npocmpahcmeeHHbie , epeMetwbie 


u 



MeHHbie 


npocmpaHcmeeuHO-epe 


iKuHeMaTHHecKHe xapaKTepHCTHKH 


aaiOT B03M0>KH0CTb CpaBHHBaTb 


pa 3 Mepbi Te/ia h ero 3BeHbeB, a Taioice KHHeMaTunecKHe oco6eHHocrn 






BH>KeHHH y pa3Hbix criopTCMeHOB. Ot yneTa 3 thx xapaKTepncTHK bo 


MHOrOM 3aBHCHT HHAHBH/iyaJIH3aUHB TeXHHKH CnOpTCMCHOB, IIOHCK OllTH- 


MaJIbHblX HMeHHO 


HHX OCo6eHHOCTeft £BH5KeHHH 



5 . ClflCTGMbl OTCHeta paCCTOBHUfl V\ BP6M6HM 


I 


XlBH^eHHfl HeJIOBeKa H CnopTHBHbIX CHapaaOB MO>KHO H3MepHTb 



cpaBHHBaB hx nojio>KeHH5i c nojio>KeHHeM Bbi6paHHoro mw cpaBHCHHB Tena 


(Teno OTcneTa), t. e. bcc aBH>KeHHH paccMaTpnBaroTca xax OTHOCHTejib 


Hbie. 


/ 


5.1. CMCTeMbl OTCHeTa paCCTOBHMfl 



yicmeMa omcnema (paccmoxHun) — yc/iosno 6bi6paHHoe meepdoe 


meno, no onmouieHUJO k KomopoMy onpedesvuom nonoxcenue dpyeux men 


pa3Hbie MOMenmbi epeMenu 



B MHpe He cymecTByeT aScojnoTHO HenoxiBH>KHbix Ten, Bee Tena 




£BH>KyTCfl. Ho 0£HH H3 HHX £BH>KyTCH TaK, HTO H3MeHCHHfl HX CKOpOCTH 


(ycKopeHHa) HecymecTBeHHbi peuieHHH aaHHofl 3aaanH h hmh mo>kho 


npeHe6penb 


HHepuHajibHbie CHCTeMbi OTcneTa. Tanne 


3eMji« 



h Tejia, CB«3aHHbie c HeK) HerroaBroKHO 


OpO>KKa, JlbPKHH, THMHaCTH 


CHap tux). B no<ao6HOft cncTeMe noKOBuinecfl Tena He HcnbiTbiBaroT 


aCHCTBHB CHJi; 3 HaHHT, B HeH HH OHHO HBIOKeHHe He HaHHHaeTCB 6e3 


aencTBHfl cnjibi. 


flpyrae Tejia HBH>KyTca c ycxopeHnaMH, KOTopbie cymecTBeHHo bjihbiot 


Ha pemeHHe naHHOH 3aaanH 


3to HeHHepuHanbHbie CHCTeMbi OTcneTa 


(cKOJib3Hmafl jibDKa, pacKaMHBarouxHecH KOJibua) 1 . B TaKHX cjiynaflx cno- 



co6bi pacneTa h o6bacHeHHB oco6eHHOCTeH jiBH>KeHHfi y>Ke HHbie, hto Hano 



o6«3aTejibHO yHHTbiBaTb 


C TenoM OTcneTa cBB 3 biBaroT Hanano h HanpaBJieHHe H3MepeHHB 


paccTOBHHB h ycTaHaBJiHBaroT eziHHHHbi oTCHeTa. ZXjih TOHHoro onpene 


jieHHB cnopTHBHoro pe3yjibTaTa npaBHJia copeBHOBaHHH npenycMaTpHBa 


iot, no KaxoH Tonne (nyHKT OTcneTa) BeneTca otchct (no ypoBHio jibDKHbix 


KpenneHHH, no BbiCTynaromefi tohkc rpyaHOH kjictkh cnpnHTepa 


no 


3aaHeMy xparo 


npH3eMJiaromerocB npbiry 


H 


) 


lijBH>KymeecB Teno paccMaTpHBaroT jih 5 o Kan MaTepHanbHyro TOHKy 


nonoMceHHe KOTopoft onpeaejinroT 


jih 6 o Ha He\i 


ejifliOT nyHKTbi 


OTcneTa (onpeaejieHHaB Tonxa Ha Tene HenoBexa). B cjiynae Bpama 


TeJIbHOrO HBH>KeHHH Bbl6HpaK)T J 1 HHIHO 


Run onHcaHHB ( 3 aaaHH 5 i) 


1 


B HCMHepiiMUjibiioii cncievie oiCMCia hcc mkohm HbKUona He npHMeHHMbJ. 



KaK 


He oriMCbiBaioT iiojiHOCi'bK) nao.'uo;uie.\ibix HB.ieiiHH. 
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LIOB no OKmC 


pryoK 





































[BHKeHHfl npHMeHflIOT eCTeCTBeHHbl fi 

cnoco6biJ 




BdCTOpHblft H KOOp^HHaTHbltt 


npw 

BVK> KOOP^HHaTy 


M 


6 


nono>KeHHe 


flyro 


OTCHHTbiBawT ot Hanajia oTcneTa 0, Bbi6paHHoro 


3apaHee H3BecTHott TpaeKTopHH (pwc. 1, a). npH 


p h o m cno- 


6 


nojioaceHHJi tohkh onpenenflK>T paanyc-BeicTopoM 



npoBeaeHHbiM H3 ixeHTpa 0 aaimofi chctcmm KoopnHHaT 

TOHKe \(A). 


r (pwc. 1, 

HHTepecyiomeft 



Pmc. 1. 

CHCTCMa OTCMCTa paCCTOJIHHft: 

a —ecTecTBCMHiti, 6 — laTopNiii, i m t — np*MoyrojibHwx KoopflNHaT: « — n njiocxocm, t — i npocTpaactac 


ripn 


6 


npHMoyrojibHbix 


P 


(Ha IUIOCKOCTH 


h b npocrpaHCTBe) TOHKy nepeceneHHji b3bhmho nepneanHicyjwpHbix ko- 
opaHHaTHbix ocefl O (Hanajio KoopzuiHaT) npHHHMaiOT 3a Hanajio oTcneTa 


(pwc 


^). HTo 6 bi onpeiienHTb nojioxeHHe HeicoTopofi 


A (nyHKT 


orcneTa) OTHOCHTeiibHO Hanajia OTcneTa, Haxojurr ee tipocklihh (A 


A 


Ay ) Ha OCH KOOpaHHaT. PaCCTOHHHH OT Hanajia KOOpflHHaT 


y » 


npoeKunfl 


3 thx TOHex Ha ocax KoopuHHaT (KoopaHHatbi b npocrpaHCTBe 


OA 


a6ciiHCca 


OA 


y 


opaHHaTa h OA 


aniuiHKaTa) onpeaejwiOT nonoace 


HHC TOMKH A B flaHHOft CHCTCMe OTCMCTa O 


xy? • 


Koraa TOMica A nepeMema- 
eTca b npocrpaHCTBe, to iumchjhotch hhcjichhuc 3HaneHHfl xoopAHHaT. 

ycraHaBJiHBaiOT eaHHHUbi H3McpcHH5i paccTOHHHa — jumeftHbie h yr- 

jiOBbic. B MOKayHapoflHofl chctcmc eauHHu (GH) npHRHTa ocHOBHaa 








jMHefiHaa ejUHHHiia — MeTp (m), xpaTHaa eft 


KHJIOMCTp (1 KM 


1 




m) 


/ aO/IbHbie CaHTHMCTp (1 CM — 0,01 m), MHJUIHMeTp (1 MM = 0,001 m) h zip 


t 


( 


H3 yrnoBbix 


H 3 MepeHHH yrnoB (oxpyacHOCTb 


hhhix npHMemnoTCfl: a) rpaziyc, MHHyTa, ccKynj 

/AVni/M/rtA/vm _ 1 £C\0 _ r/v< 


360 


rpaziyc 


60 


MHHyTa 


npH 
60*); 


6) o6opoT — npH npH 6 HH)KeHHOM nozicneTe iiobopotob BOKpyr och (060 


DOT 


360 


o6opoTa 


180 


H 


) 



4>opMyjiaM) — yroji Meacziy ziByMa pazinycaMH Kpyra 
OKpy)KHOCTH ziyry, paBHyio no zuiHHe paziwycy (pazi h aH 

1 ° = 0,01745 pan.). 


pazinaH (zuifl pacneTOB no 


BbipC3aiOIIXHMH 

= 57° 17 4418 




5.2. CucTeMbi OTcneTa BpeMeHH 


\ 


JB cuctneMy omcnema epeMeHu exodxm onpede/iennoe hqhoao u eduHuybt 


omcnema 


3a Hana.no OTcneTa BpeMeHH npHHHMaiOT: a) noziHonb 


bo bccx yn- 


pe)KzieHHBX, Ha TpaHcnopre, Ha npezinpHHTHHX cbjhh h t. n.; 6) noziHonb 
h nonzieHb — b o6biwHbix )KHTeftcxHX ycnoBHKX h b) cyneflcxoe bpcmb 


(«ceKyHZiOMepbi Ha HOJib») 


b ycjiOBHBX copeBHOBaHHtt. B 6 noMexaHHKe 


3a Hanajio OTcneTa BpeMeHH o 6 biHHO npHHHMaeTcx jih6o momcht Hanajia 
Bcero ziBH)KeHHH hjih ero nacTH, jih6o momcht Hanazia Ha 6 juozieHHH 3a 
Z!BH)KeHHeM. B TeneHHe oziHOro Ha 6 jnozieHHfl nojib 3 yioTCfl Tonbxo ozihoA 


CHCTeMoft OTcneTa BpeMeHH. 

a eziHHHiiy oTcneTa BpeMeHH npHHHMaioT cexyHiiy 




60 


1 MHH 


aecflTaa, coTax, TbicxnHax 


60 mhh = 1 nac), a TaioKe ziojih cexyaabi 

(MHJUiHceKyHzia). HanpaBjieHHe TeneHHX BpeMeHH b zieflcTBHTenbHOCTH 

npounioro k 6yziyineMy. Mccneziyfl ztBH>xeHHe, mowho oTCMHTbiBaTb BpeMH 


OT 


h b o6paTHOM HanpaBjieHHH — k npoin/iOMy 


0,02 c zio yziapa; 0,05 c 


OTpbiBa Horn ot onopbi h 


) 



6 . npOCTpaHCTBGHHbie XapSKTGpMCTMKM 


(TIpocTpaHCTBeHHbie xapaxTepHCTHXH no3Bo;unoT onpeziejiflTb nonoace 

HHH, HanpHMep HCXOZIHOe ZIJW ZIBH>KeHHfl H KOHeHHOe (no KOOpilHHaTaM) 
H ABH>KeHHfl (no TpaeKTOpHHM). 

Abiokchha nenoBexa mo>kho H3ynaTb paccMaTpHBax ero Tejio 

3aBHCHM0CTH ot nocTaBJieHHbix 3azian) xax MaTepnazibHyio Tonxy, Kax ozn 


TBepzioe 


hjih xax cncrreMy Teji. 


Tejio HenoBexa paccMaTpHBaiOT xax 


pnajibny K) tom- 


y 


nepeMemeHHe Tejia HaMHoro 6ojibiue, neM ero pa3Mepbi (ecjiH 


HcczieziywT ziBH>xeHHJi nacTefl Tena h ero BpameHne) 
Teno nejioBexa npwpaBHHB^iOT x TBepziOMy 


y 


mo>xho He npHHHMaTb bo BHHMaHHe B 33 HMHbie nepeMeineHHB 


xorna 

3BeHbeB 


h ziectopMaumH TxaHeft, xorna bb^kho ynHTbiBaTb jmuih ero pa3Mepbi 
pacnojioxeHHe b npocTpaHCTBe h opHeHTaiuno (b nacTHOCTH, npn H3yneHHH 

yCJIOBHtt paBHOBeCHfl 

Tejio 


BpaineHHB Tena b nocTOHHHOfi no 3 e) 


nejiOBexa H3yHaiOT xax 


My Ten, xorna BaxcHbi erne 



1 


B HeKOTopwx CTpaHax eme coxpaHfltoics (b MactHOCTH, npn hjmcpchhw b cnopic) 


MHbie, Menee yiio6Hue,CAHHHUu: I npn = 3 (JjyTa = 36 jiohmob; I uioftM — 2.54 cm; 1 <J>yr 
= 30,48 cm; 1 apA = 91,44 cm (1 m = 1,094 ap^a = 3,28 4>yTa = 39.4 ak>hm3 . 





H OCC)6eHHOCTH ZIBH^KeHHfl 3B6Hb€B TCJia, BJIHflIOilIHe Ha BbinOJIHCHHe 

LBHraTejibHoro aencTBHa. 

f rio3TOMy, onpeaeaaa ocHOBHbie npocTpaHCTBeHHbie xapaKTepHCTHKH 

JdBH>KeHHfi HeJIOBeKa (KOOpaHHaTbl H TpaeKTOpHH), 3apaHee yTOHHaiOT, K 

KaKOMy MaTepnajibHOMy o 6 i>eKTy (tohkc, Tejiy, CHCTeMe Teji) npHpaBHH- 


BaHDT 


aaHHOM caynae 


nejiOBeKa. 


6.1. KoOpflMHaTbl TOHKH, Te/13 M CUCTeMbl T6/1 


Koopdunambi moHKu — 3tno npocmpaHcmeenHcm Mepa Mecmono/jojtce- 
huh moHKu onwocume/ibHO cucmeMbi omcnema. Mecmono/iojtceHue moHKu 
onpede/iMtom u3Mepm t Hanpimep , ee /juneunbie Koopdimambi i’y, s z \ 
cJjopMyjia pa3MepHOCTH 1 : [j]= L. 

Flo KoopaHHaTaM onpeaeaaioT, rae HaxoaHTca H3ynaeMaa t o h k a 
(HanpHMep, nyHKT OTcneTa Ha Teae neaoBeKa) OTHOCHTeabHO Hanaaa 
OTcneTa. Kax h 3 bcctho, noaoaceHHe tohkh Ha jthhhh onpeaeaaeT oaHa 

KoopaHHaTa, Ha naocKocTH — aBe, b npocrpaHCTBe — tph KoopaHHaTbi. 

noao>KeHHe TBepaoro Tejia b npocTpaHCTBe mo)kho onpe- 
aeaHTb no KoopaHHaTaM Tpex ero tohck (He ne>KamHX Ha oaHOH npaMon). 
Mo>kho Taioxe onpeaeaHTb MecTonoaoa<eHHe oaHofi H3 tohck Teaa (no 
ee aHHeHHbiM KoopaHHaTaM) h opneHTaimio Teaa oTHOCHTeabHO CHCTeMbi 
OTcneTa (no yraoBbiM KoopaHHaTaM). 


y 




o y 


p 


X 


a 


6 


noaoaceHHe c h c t e m bi Tea 
( 3 BeHbeB Teaa neaoBeKa), KOTopaa mo- 

>KeT H3MeHHTb CBOK) KOH(J)HrypaUHK> 

(B3aHMHoe pacnoaoaceHHe 3BeHbeB), 
onpeaeaaioT no noao>KeHHio Kaacao- 
ro 3BeHa b npocTpaHCTBe (phc. 2, a). 
Yao6HO Hcnoab30BaTb npn 3 tom 
yraoBbie KoopaHHaTbi (pnc. 2,6), Ha¬ 
npHMep cycTaBHbie yrabi, h no hhm 
ycTaHaBaHBaTb no3y Teaa xax B3aHM- 


Hoe. pacnoaoaceHHe 


ero 


3BeHbeB. 


Phc. 2. 

Koopjinnaibi nojioKeHHs tcjiu: 


npaKTHHecKH Hepeaxo coneTaioT: 
1) onpeaeaeHne 


MecTonoao>KeHHa 


a — JlMHCftHWC, 6 


yraoBbie 


KaKofi-aH6o tohkh (HanpHMep, o6me- 
ro neHTpa Macc Teaa nan tohkh ono- 
pbi); 2) onpeaeaeHHe no3bi (B3aHMHoro pacnoaoaceHHa 3BeHbeB), 3) onpe- 
aeaeHHe opneHTauHH Teaa (no aHHHH OTcneTa, npoBeaeHHofi b Teae). 

M3yHaa aBHaceHHe, Hy>KHO onpeaeaHTb: 1) HcxoaHoe noaoaceHHe, H3 
KOToporo aBH>KeHHe HanHHaeTca 2 ; 2) KOHenHoe noaoa<eHHe, b kotopom 
aBH)KeHHe 3aKaHHHBaeTca; 3) paa MmoBeHHbix (HenpepbiBHO CMeHaiomHxca) 
npOMe)KyTOHHbix noaoaceHHH, KOTopbie npHHHMaeT Teao npn aBHaceHHH. 


' <l>OpMyjia pa3MepHOCTH KaKOH-JlH6o BejlHMHHbl HOKa3bIBaeT, KaK CBfl3aHbI C HefO OCHOB- 

Hbie eAHHHUbi MOKjiyHapo^Hoii CHCTeMbi e;inHnu M3MepeHHB (CM): L — ^jihhb (m), M — Mac- 
ca (Kr), T —BpeMB (c); noKa3aTejib CTeneHH ochobhoh enHHHUbi— 3to pa3MepHOCTb npow3- 

BOJ3HOH eAHHHUbl. 

HanajibHbiM (b otjuimhc ot hcxozihoi o) chhi aeica iiojio>KeHHe a momcht Hanajia ziaHHoro 

H3MepeHHH. 



KuHOica/ipbi KaKoro-JiH6o ynpa>KHeHHH noxaabiBaioT KaK pa3 Taxue no- 
aohcchha. B MexaHHKe onHcaTb ABH>KeHHe (HafiTH 3 ax oh abiokchhji) 
3 HaHHT onpeae^HTb nono>KeHHe ak>6oA tohkh CHCTeMbi b Aiooofl momcht 
B peMeHH. HHane roBopa, onpeaejiHTb b Ji»o6ofi momcht bpcmchh xoop- 

IHHaTbl nyHKTOB HAH AHHHft OTCHCTa, OTMCHCHHblX Ha Te.TC, DO KOTOpbIM 

H 3 ynaK)T ero ABH>KeHHe b npocrpaHCTBc. 


* 

6.2. TpaeKTopMB tohkh 


[rpaeKmopuM mo hku — 3mo npocmpaHcmeenncm xapaxmepucmuka deu- 
otoeHUR: eeoMempunecKoe Mecmo nosioxceHuu deujtcyiyeuc.H moHKu e pac- 
CMampueaeMoU cucme.\ie omcnema. Ha mpaenmopuu onpede ih tom ee 
dnuny , KpueuiHy u opuenmaiiuho e npocmpancmee, a maKxe nepeMeipenue 



mo hku J 

(JTpaeKTopHB — 3 to HenpepbiBHas ahhhh, Boo6pavKaeMbifl caca ABH*;y- 
meHCB tohkh^ : OHa aaeT npocTpaHCTBeHHbifi pucyHOK abhkchhb tohkh 
i(phc. 3). PaccroHHHe no TpaeKTopnn noKa3biBaeT, KaKOB nyTb tohkh 2 : 

L.» 

npflMOJiHuefiHOM ABH>KeiiHii (HaripaB/ienne ero He mMeHHeTca) (puc. 4) 

nyTb TOHKH npn ABH>K*eHHH B OAH> CTOpony paBeH paCCTOHHHIO OT 

Hana^bHoro nono>KeHHfl ao KOnenHoro. B kphbojihhcAhom abidkciihii 
(H anpaBneHHe ero H3MeHHeTCH) nyTb tohkh patten paccTOHHiiio no Tpa- 
eKTopnH b HaiipaBJienHH jiBH>KenHH ot nanajibHoro nojiovKenHH 

KOHeHHOTO 

^ KpHBH3Ha TpaeKTopnii (k) noKa jbiBaeT, KaKOBa (fropMa abh/kchhh iohkh 
b npocTpaHCTBe. MTo6bi onpenenmb xpuBinny rpaeKTopiiH, h3mcphk>t 
pazuiyc KpHBHiHbi (R). KpiiBHina — BejiHHiina, oGpaTHaH paniiycy: 


AO 


k = -L; |fc] = 

Ecah TpaeKropHH HBAHeTCH Ayi ofi oKpysKiiocTii, to ee paAiiyc 
KpHBH3»bi nocTOHHHbitt. C yBejinHCHneM Kpiittioiib! ee paAnyc yMenbina- 
eTCB, h Hao6opoT, c yMenbinenneM — y bcahhHB aeTCH. 

O p h e h t a mm TpaeKTopnn b npocTpanci Bc npn oahoA h 1 oft >xe 
ee (JjopMe mohcct GbiTb pa3na«. Opuemamiio aah npHMOAHiieiUioH Tpa- 
eKTopHH onpeACAHKDT no KOOpAHnaTaM Tonex HanaAbnoio h kohchhoio 

noAo>KeHHft; aab KpHBOAHHeflHofiTpaeKTopHH — no KOOpAHHaTaM 3T HX AByx 
ToneK h Tpei beft tohkh, ne Ae>Kamefi c hhmh Ha oahoA np»Mofi jihhhh. 

[FI e p e m e m e h h e tohkh noKa 3 biBaeT, b kbkom HanpaBAemui 
h Ha KaKoe paccTOHHHe CMecTHAacb Tonxa. nepeMememic (AHHeflHoe) 

HaXOAHT no pa3HOCTH KOOpAHHaT TOHKH B MOMeHTb! HaHaAa H OKOHHaHHH 
ABH>KeHHB (B OAHOH H TOft >Ke CHCTCMe OTCHCTa paCCTOHHMfl): 


As = s *oh —[A3] = U 

riepeMemeHHe onpeAenfleT pa3Max 11 HanpaBAeHHe abiokchhji. B CAynae, 
KorAa b pe3yAbTaTe ABHyKeHHH TOHKa BepnyAacb b hcxoahoc noAo>KeHHe, 


Cjieil npn /IBlittCHHtl OCiaB.IHCT 1 OMKa, IIOMOMV HyttHO lOBOpHlb O ipaCklOpMH lOHkH. 


a He nBH)KeHHfl. 

FlocKojibKy uyit 


no ;i.iiiiia ipaeKTopmi, hc c.ie ivei loBopnib «A.mHa 


pc m ec k a» oyKBa «;iejibia») o6o3wa 


UpHpv.ilneHHC KaKOH-.lHftO Be 





nepCMClUCHHC, CCTCCTBCHHO, paBHO H>'/I» 0 .) IlcpCMCllICHHC — 3 TO HC CSMO 

j&hmc hhc, a JiHiub cro ok oh H 3 T c/ibHbi fl pC 3 yATaT, paccTO«Hiic no nps- 
m oft h cc HanpaBneHHe ot HanajbHoro jo kohcmhoto nojioaccHM*. 


PaccMaTpHBaJOT 


m c h t a p 



p C M C 111 


di 


TOMKH — M3 jaHHOronOJO^KCHHfl B nO.TOJKCHHC, 6cCKOHCMHO 6jIM3KOC K HCM> . 
rCOMCTpHHCCKaJi CyMMa 3/1CMCHT apHbl X nCpCMCllJCHM A paBHS KOHCMHOMy 

nepeMCLUCHHK) H3 HanajbHoro nonoaccHH* b k oh cm hoc. Ha kphbojmhcAhoII 

TpaCKTOpHH 3J1CMCHTapHOC nCpCMCUiCHMC CMMTBJOT paBHbIM n>TH. 






Hanpat/iftHMe 6era 



Pmc, 3* 

TpacKTopHu: 


a — oitaHTH (1 —onTMMa;ibHafl. 2 n 3 — Hepauno- 

HlJlkHUe; 38 KUTpHXOBBHbJ HCUejlCC 006 pa 3H ue OTKJIO- 

hchhx, no M. C. X/iucTOBy); 6 — KOHbKOB Ha Mbiiy; 
s —a/iuHa CKojibiauiero uiara, m — umpuHa CKOJib- 
iiuiero uiara, n —jjiHHa Bunaja (no A. M. flox- 
TopciHMy) 





Phc. 4. 

\ 

3jieMeHTbi TpaeKTopHH: 

/ — nyTb, As —nepeMcmeHHe, R —pajoiwyc kpmbh3- 

Hfcl (a -B npHMOJIHHCft HOM XBHXCHHH, 6 —1 KpHBO- 

flHHcflHOM), 0 —yrnoBoe nepeMemeHne TCJia: r —P*' 
anyc tomkh, <p — yro/i nosopoTa 


OepcMcmcHHC TCJia npn nocrynaTCJibHOM m BpaiuaTc.ibHOM abhjkchhm 
H3McpacTCJi pa3miMHO. FICPCMCIUCHHC Tcna ji h hc R h oc (b nocryna- 
TCJlbHOM cro JBHKCHHH) MO* HO OnpCJCJHTb no JHHCflHOMy ncpcMCU1CHHK) 

jno6ofl cro tomkh. Bcab b nocrynaTCJibHOM jbmhcchhh npuMax, cocaH- 

HHlOmafl ABC /!K> 6 blC TOMKH TCJia, nCpCMCUiaJICb (npilMO/lHHCftHO jh 6 o 

KpHBomiHeflHo), ocTacTca napajJC.ibHoB cbocm> HaMa/n»HOMy no/ioaccHHio. 
Bee tomkh TCJia jBioKyTcii ojHHaxo&o: no noao6HbiM rpacKTopHUM, c 

OQHHaKOBblMH CKOpOCTBMH H yCKOpCHHJIMH. HoCTaTOMHO HI KOOpJHHaTbl 
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KOHeiHoro nonotteHHH mo6oft tohkh xejia Bbmecxb cooTBeTCTByiomyio 
KoopflHHaxy ee HananbHoro no/iottenHs., Hxo6bi onpeaejiHXb nepeMememe 

ncero Tejia. 


JlepeMemeHHe Tena yrjioBoe (bo BpamaTejibHOM ero jibh^chhh) 
onpenenmoT no yrjiy noBopoTa.j Tlpn BpamaTejibHOM ubiokchhh Tena b 

HeM HMeeTCH nHHHH, Bee TOHKH KOTOpofi OCT3JOTCH BO BpeMB Bcero 

HCnOflBH^HblMH (jIOKaT Ha OCH). OcTanbHbie )Ke tohkh Tena 
^BHJKyTca no nyraM OKpyatHocTeft, neHTpbi KOTopbix neacaT Ha 3Tofi 
HenoflBHHCHofi jihhhh och BpameHHn (phc. 4, 8). riepe mptiiphiip Tena 
(yrnoBoe) HaxonnT no pa3HocTH yrnoBbix KoopnHHaT ycnoBHofi jihhhh 
orcHCTa (b onHOii h toK CHCTeMe OTcneTa paccTOHHiw): 

^(p = cp K oH 9Han » [ 9 ] = L ,rne cp — yrnoBanKoopuHHaTa.EcnH H3 nioGott 
tohkh Tena onycTHTb nepneHnHKynnp r Ha ocb BpauieHHji z —z (cm. 
pHC. 4, s), to npn BpameHHH Tena 3Ta nHHHB (pannyc BpaineHHn) noBep- 
HeTcn b nnocKOCTH noBopoTa BOKpyr och Ha yron (p (yron noBopoTa). 

PaccMaTpHBaiOT Taxace 3neMeHTapHoe yrnoBoe nepe- 
m e m e h h e (^d(p) Tena H3 naHHoro yrnoBoro nonoaceHHH b nonoaceHiie, 

6ecKOHeHHO 6nH3Koe k HeMy. 

Jlio6oe nBH>KeHHe Tena b npocTpaHCTBe mo>kho npencraBHTb Kax 
reoMeTpHnecKyio cyMMy ero nocrynaTenbHoro h BpaiuaTenbHoro (otho- 

CHTenbHO nio6oro nonioca, b nacTHOCTH ero neHTpa Macc) nBHHceHHft 1 . 

IlepeMemeHHe c h c t e m w Ten (6HOMexaHHHecxofi CHCTeMbi), H3- 
MeHHiomeH cboio KOHcimrypanHio, onpenenHTb HaMHoro cno>KHee. B caMbix 
ynpomeHHbix cjiynanx nBHMceHHe ee paccMaTpHBaiOT xa k nBHHceHHe onHoft 
MaTep h a Jib h o h tohkh — o6hhho o6inero neHTpa Macc (OUM). Torna 
mohcho npocnenHTb 3 a nepeMeineHHeM Bcero Tena nenoBexa «b uenoM», 
oneHHTb b H3BecTHofi Mepe o6mHft pe3yjibTaT ero nBHraTe^HOfl nefl- 
TejibHOCTH. Ho ocTaHeTca HeH3BecTHbiM, b pe3ynbTaTe xaKHX hmchho 

nBH)KeHHtt nocTHrayTo nepeMemeHHe OUM. HHorna nepeMeineHHe Tena 
nenoBeKa npencTaBnaiOT b BHne nepeMemeHHH ycnoBHO cBjnaHHOtt c hhm 

JIHHHH (nHHHH OTCHeTa). 

M3yneHHe nBH>xeHHtt 3 BeHbeB Tena nenoBeKa no 3 BonaeT 6onee nonpo6HO 
paccMOTpeTb nepeMeineHHe ero Tena. B HeKOTopbix cnynanx Hecxonbxo 
nonBHHCHbix nacTett (HanpHMep, Bee kocth CTonbi, khcth Hnn npennnenbH, 
Aance TynoBHina) paccMaTpHBaioTCH xax ouho 3bcho — Torna y>xe mo>kho 

b o6mnx nepTax ynoBHTb oco6emiocTH nBH)xeHHft, xoth B3aHMHoe hbh- 
xceHHe MHornx 3BeHbeB He yHHTbiBaeTcn h hx neiJjopMaiiHHMH npeHe6pe- 
raiOT. OnHaxo nonynHTb nojiHyio KapTHHy nepeMeineHHfi Bcex ochobhmx 
aneMeHTOB Tena (BKmoHan h BHyTpeHHHe opraHbi, h >KHHKHe TxaHH) npn 
cyinecTByHDinHX MeTonax HCcnenoBaHHn noxa eine hcbo3mo)kho. B nio6oM 
HaynHOM HccnenoBaHHH npnxonHTCH npn6eraTb k 6onee nnn MeHee 3Ha- 

HHTenbHOMy ynpowerono. 

B MauiHHax, xapaxTepH3yK)inHXca onpeneneHHOCTbio nBHxceHHft, HMe- 

ctch BnonHe onpeneneHHbift 3 aKOH nBHHceHHtt. B 6HOMexaHHnecKHX cHcre- 

Max, xapaKTepn 3 y iouihxch HeonpeneneHHOCTbio nBH>xeHHft b coHvieHeHHJix, 

CTapaiOTCH no6HBaTbc« Tpe6yeMOft onpeneneHHOCTH, ho bo3mo)khocth 



1 


CoBepiueHHO He;ionycTHVio roBopwTb «nocTynaie.ibHoe jBMikCHMe tohkh». a lairxe 
atejibHoe hbh^kchmc tohkh». TaK kuk 3th Bbipa*eHMa He HMeioT o 


C Vt biC.U 


nocTynaie 


HafiTH 3aK0H ABHHceHHH Bcex 3 BeHbeB Tejia b neaoM oaeHb hcbcjimkh. Ohh 
H ecKonbKo 6ojibiue b BHaax cnopTa, rae TexHHaecKoe MacTepcTBO npo- 
HBjraeTCH (h b 3 HaHHTejibHOH Mepe) hmchho b tohhom BocnpoH3BeaeHHH 

3apaHee 3aaaHHbix, aeTaabHo onpeaeaeHHbix aBHxceHHfi (HanpHMep, b 
ruMHacTHKe, (JjnrypHOM KaTaHHH Ha KOHbicax). 

§ 7*. BpeMeHHbie xapaKTepucTMKi/i 

BpeMeHHbie xapaKTepHCTHKH pacxpbiBaioT aBHacemie bo BpeMeHH: Koraa 

oho Hanajiocb h 3aKOHHHjiocb (momcht BpeMeHH), xax aoaro aanaocb 

(aJIHTeJIbHOCTb ABH>KeHHH), KaK HaCTO BbinOJIHHJIOCb ABHH(eHHe 

(TeMn), Kax ohh 6buiH nocTpoeHbi bo BpeMeHH (phtm). BMecre c 
npocTpaHCTBeHHO-BpeMeHHbiMH xapaKTepncTHKaMH ohh onpeaejunoT xa- 
paKTep ABH>KeHHfl HenoBexa. 

Onpeaeaaa, rae 6bina TOHKa b npocTpaHCTBe, Heo6xoaHMO onpeaeanTb, 
Koraa OHa TaM 6bma. 

\ 

711 . MoMeHT BpeMeHH 

» 

MoMenm epeMenu — 3 mo epeMennan Mepa nonoxcenux movnu mena 
u cucmeMbi , Mom enm epeMenu (t) onpedenxtom npoMeMymKOM epeMenu 
do neeo om Havana omcvema: [t]=T. 

Momcht BpeMeHH onpeaemnoT He TOJibKO ana Haaaaa h OKOHaaHHH 
aBH>KeHHfl, ho h ana apyrnx Ba>KHbix MrHOBeHHbix noaoaceHHH. B nepByio 
onepeab 3 to MOMeHTbi cymecTBeHHoro H3MeHeHHa aBiDKeHHa: 3aKaHHHBa- 
eTca oaHa nacTb ((fra 3 a) aBHacemia h HaaHHaeTca caeayiomaa (HanpHMep, 
OTpbiB cTonbi ot onopbi b 6ere — 3 to momcht oKOHaaHHa (f)a3bi OTTaa- 
KHBaHHa h Hanaaa (J)a3bi noaeTa). Flo MOMeHTaM BpeMeHH onpeaeaaiOT 

aaHTeabHOCTb aBHXceHHa. 

7.2. AaHTeabHOCTb ABHweHHA 

JJnumenbnocmb deujfcenun — jmo eso epeMennan Mepa , Komopan U3- 
Mepnemcn pamocmbKt MOMenmoe epeMenu oKonvanun u Havana deuMenun: 

At = t KO h t HaH , [At] T. 

AaHTeabHOCTb aBH>KeHHa npeacTaBaaeT co6oh npoMe>KyTOK BpeMeHH 
Me>Kay aByMa orpaHHHHBaiomHMH ero MOMeHTaMH BpeMeHH. CaMH mo- 

MeHTbi (xax rpaHHHbi Mexcay aByMH cmokhbimh npoMe^cyTKaMH BpeMeHH) 

aaHTeabHOCTH He hmckdt. ^[cho, hto, H3Mepaa aaHTeabHOCTb, noab3yiOTCH 

OaHOH H TOH >Ke CHCTeMOH OTCHCTa BpeMeHH. Y3HaB paCCTOBHHe, npOH- 

aeHHoe tohkoh, h aaHTeabHOCTb ee aBHaceHHa, mo>kho onpeaeaHTb ee 
cKopocTb. 3Haa aaHTeabHOCTb aBHxceHHH, onpeaeaaioT TaK>Ke hx TeMn 

H PHTM. 

7.3. TeMn flBHweHHH 

. B noBTopHbix aBH>KeHHHx oaHHaKOBOH aaHTeabHOCTH TeMn xapaKTe- 
pH3yeT hx npoTexaHHe bo BpeMeHH. 


♦ 

Tcmyi deuotcemu 1 — 3 mo epeMeHhdn Mepa ux noemopHocmu. Oh u 3 ~ 
Mepnetncn Ko/iunecmeoM deuMeuuu, noemopAfoufuxcx e eduHuyy epeMCHu 
(uacmoma deuotcemiu): 

N = ~EF' M = T ~'• 

TeMn — BejiHHHHa, o6paTHaa zuiHTejibHOCTH ABHxceHHft. HeM 6ojn>iue 
jyiHTenbHOCTb Ka>Knoro tcm MeHbiue TeMn, h Hao6opoT. B 

noBTopjuomHXCH (uHKjiHHecKHx) nBH^ceHHBx TeMn MO)KeT cnyacnTb noica- 
3aTeneM coBepineHCTBa tcxhhkh. HanpnMep, nacTOTa ABWKeHHft y jibi>K- 
hhkob, nnoBixoB, rpe6ixoB BbicoKoft KBajiH^JHKaiiHH (npn 6onee Bbicoxoft 

CKopocTH nepenBHHceHHa) 6ojibine, HeM y MeHee nonroTOBJieHHbix. M3- 

BeCTHO, HTO C yT OM JieHHeM TeMn £BH>KeHHfi H3MeHfleTCH: OH MO>KeT 

noBbimaTbCH (HanpHMep, npn yKoponeHHH rnaroB b 6ere) hjih nomnicaTbCfl 
(HanpnMep, npn Hecnoco6HOCTH nozwep>KHBaTb ero b jibPKHOM xone). 

7.4. Pmtm flBumeHUM 

Ipwtim deuxcenuu (epeMennou) — 3 mo epeMennan Mepa coomHoiuemm 
nacmeu deuxcenuu. Oh onpede/memai no coomnoiueHUK) d/iume/ibMocmu 
uacmeu deiutceHun : 

» 

A t l2 : A t 23 ■ At 34 ... 2 

Phtm nBH>KeHHH xapaKTepH3yeT, HanpHMep, OTHomeHne BpeMeHH 

onopbi k BpeMeHH noneTa b 6ere hjih BpeMeHH aMopTH3auHH (crH6aHH« 
KOJieHa) k BpeMeHH OTTajiKHBaHHH (BbinpHMJieHHH Horn) npn onope. 

npHMepOM COOTHOUieHHH HJlHTeJIbHOCTH H HaCTeft HBHJKeHHfl MO)KeT 

cny)KHTb phtm cKOjn>3Hmero inara Ha jibin<ax (cooTHoiueHHe zuiHTejibHocTH 

miTH ,4)a3 rnara). C H3MeHemieM TeMna rnaroB H3MeH«eTCfl h hx phtm 
( pHC. 5). KpoMe BpeMeHHbix mo>kho onpenenHTb ewe npocrrpaHCTBeHHbie 
noKa3aTejiH pHTMa (HanpHMep, OTHomeHne nnHHbi Bbinana b ware Ha 

JlbI»CaX K HJIH He CKOJlb5KeHHfl). 

^4To6bi onpenejiHTb phtm (BpeMeHHofi), BbinenatoT cj)a3bi, KOTopbie 
pa3JiHHaiOTC5i no 3aflane nBH^ceHHH, no ero HanpaBJieHHio, ckopocth, 
ycKopeHHio h npyrHM xapaKTepHCTHKaM^ Phtm OTpa)KaeT npHnaraeMbie 

yCHJTHH, 3 aBHCHT OT HX BCJlHHHHbl, BpeMeHH npHJIOJKeHHfl H HpyrHX 
OCo6eHHOCTefi HBWKeHHft. Il03T0My no pHTMy HBHHveHHfi MO>KHO B H3- 

BecTHoft Mepe cynHTb 06 hx coBepwe hctbc. B pHTMe oco6chho BcDKHbi 

aKueHTbi — 6onbWHe ycHJiHH h ycKopeHHH — hx pa3MeweHHe bo BpeMeHH. 
npn OBnaneHHH ynpaJKHeHHHMH HHorna jiynwe CHanana 3anaTb phtm, hcm 
nonpo6Ho onncbiBaTb neTajw ABH)KeHHfi; 3 to noMoraeT 6bicrrpee noHHTb 
oco6eHHOCTH H3ynaeMoro ynpa)KHeHHH, ero nocTpoeHHe bo BpeMeHH. 

B Ka)KnoM flBWKeHHH ecTb pa3JWHaiowHecfl nacTH, HanpHMep nonro- 

TOBHTeJIbHbie H HCnOJTHHTejlbHbie (OCHOBHbie) ABH)KeHHfl, pa3TOH H Top- 

MO)KeHHe. 3HanHT, phtm mo)kho onpenejiHTb b KaawoM ynpa)KHeHHH. Tax 
Ha3biBaeMbie «HepHTMHHHbie» nBWKeHHB — 3 to He Boo6we jiHweHHbie pht- 

1 B o6hxoaho 0 pe^H TepMHH «TeMn» 03HaMaeT 6bicipoTy (HanpHMep, TeMnu pa3BHTH»). 
B 6HOMexaHHKe, KaK h b cnopTe, eMy npwjiaeTCH hhoh cmmcji — 3HaneHHe nacTOTbi abhxcchhh. 
EjiHHHua nacTOTbi — repu [ru] = 1 c 

2 Phtm — BejiHHHHa 6e3pa3MepHaa. 



Ma Z1BHXCCHH51 


II 


SHiKCHMB C OTKJIOHCHHUMH OT 3aiiaHHOrO pailHOHaJIbHOrO 


pHTMa. HHanc roBopa, hcpmtmhhhwc hbh>kchhji — 3to jibhkchhii 6c3 

onpcaeacHHoro nocTO*HHoro phtmb hjih c HcnpasmibH um , HcpaiiHOHa^b- 

HWM PHTMOM. 




I If III IV V 



072 CM 


I II IN IV V 



0.51 cm 




I II III IV V 



30 42 II 6 II 



Pmc. 5. 

BiaMMOCBMlb MlMCIICHHfl TCMfla H pH I MB Ilia 1 OB' 

■ — y ihimim. ♦ - jf cinarlitu ihb«mm taapa (cku • cnyajut. capiu 

• BpoBMTaoM oiaoaMaaa); +«im / — /(/ — cioikieaaa, />'-»' -ctoaaai iwm (no X X Tpoccy) 


§ 8. ripOCTp8MCTB©MMO OpeMeMHbie XapaKTepMCTMKM 

Flo npocTpaHCTBeiiHo-BpcMCHHWM xapaKTcpHCTHKaM oiipcnejunoT, KaK 

H3MeHBK>TCfl nOJlOWCHHfl H HBH>KeHHJl HC/lOBCKa BO BpCMCIIM, KBK 6blCTpO 
MeJIOBCK H3MCHSCT CBOH nOJlOKCHHJI (CKOpOCTb) H ABHKCHMH (yCKOpCHMC). 



8 . 1 . CnopOCTb TOMKM M T6/18 


Ckopocmb moHKu 1 — mto npocmpaHcmeeHHO-epeMeHH&n Me pa deuxce- 
hum moHKu (6bicmporrtbi uiMenenuM ee noAoxaenu*). Cxopocmb poena 
nepeou npou3eodnou no ope Menu otn paccmonnuM e paccMampueaeMOu 
cucmeMe omcuema: 


F = -f -« i; [c] - L' T-'. 

(CaopocTb toiih onpeacAseTcs no h 3 mchchmk> ce KoopaHHaT 
bo BpcMeHH. CxopocTb — BejiHMHHa BeirropHa*, oHa xapaKTepH 3 yeT 6 wct- 
poTy aBHXceHHB h cro HanpaB/ieHHe. l ax icax cicopocTb hbh^chhA Mcaoscxa 
name Bcero He nocTOBHHaa, a nepeMCHHa* (hbhhcchhc HepaBHOMepHoe h 
kpHBOJTHHCttHoe), an* pa36opa ynpa*HeHHft onpeac/i>uoT MrHOBCHHbie 

CKOPOCTH. 


1 Haao Bcciaa yaanaaaTb, cKopocn. raioro o6bciTa oopeaciacica <HaiipnMep, caopocib 
6cryHa), a hc «cKopocn» jbhxchm>». 

24 










(]M 


P 


CKODOCTb B AaHHblft MOMCHT 


BpeMeHH HJ1H B ZXBHHOH TOHKe TpaeKTopHH, KaK 6bl CKOpOCTb paBHOMepHoro 

jiBH>KeHHH Ha oneHB ManoM ynacTKe TpaeKTopHH okojio naHHOfi tohkh 


TpaeKTOpHH .fMrHOBeHHyK) CKopocTb mo^kho ce 6 e npezicTaBHTb KaK TaKyio, 
KoropyK) coxpaHHjio 5 bi Tejio c Toro momchtb, Korna Bee chhm nepecTajiH 


aeficTBOBaTb. Cpea 


7K 


P 


3TO TaKaii cko- 


pocTb, c kotopoh TOHKa b paBHOMepHOM ABH^ceHHH 3a to >Ke BpeMn npouuia 

6bi Becb paccMaTpHBaeMbift nyTi*. CpenHaa ckopoctb no3BonneT cpaBHH- 


BaTb HepaBHOMepHbie nBH)KeHH5I. 

CKOpOCTb TOHKH (jlHHeHHan) B ITpHMOJIHHeftHOM ABH)KeHHH HanpaBJieHa 

no TpaeKTopHH, B KpHBOJIHHeftHOM — no KacaTeJTbHOfl K TpaeKTopHH B 
Ka^moft paccMaTpHBaeMOH ee TOHKe. 

[CKOpocTb Ten a onpenemnoT no ckopocth ero tohck» flpn 


nocrynaTejibHOM abh^cchkh Tena jiHHeHHbie ckopocth Bcex ero ToneK 

OAHHaKOBbi no BenHHHHe h HanpaBjieHHio. ripn BpamaTenbHOM abhhcchhh 

onpenenniOT yrnoByio ckopoctb Tena KaK Mepy 6bicrpoTbi H3MeHeHHn ero 
yrnoBoro nonoaceHHn. OHa paBHa no BenHHHHe nepBOfl npoH3BOAHOft 

no BpeMeHH ot yrnoBoro nepeMemeHHn: 


co 


d<p 

dT 


<p 


HeM 6onbuie paccroaHHe or tohkh Tena no och BpameHHH (t. e. neM 
6onbme pannyc), TeM 6onbme nHHeftHan ocopocrb tohkh. Ckopoctb 
B pamaTenbHoro ABHaceHHa TBepnoro Tena (b pannaHax) paBHa othoiuchhio 
nHHefiHOft ckopocth Kancnofi tohkh k ee paanycy (npn nocTOHHHOfi och 
B pameHHfl). YrnoBan ckopoctb (co) nnn Bcex ToneK Tena, KpOMe neacamHX 
Ha och, onHHaKOBa: 



3HanHT, nHHeHHan CKopocTb nioGoft tohkh Bpamaiomeroca Tena, He 
nexcameii Ha och, paBHa ero yrnoBoft ckopocth, yMHO^ceHHofi Ha pannyc 
BpameHHn 3 toh tohkh (paccTOHHHe ot Hee no och BpameHHa). Ckopocth 
cno)KHoro ABHHceHHn TBepnoro Tena mo>kho onpenenHTb no nHHefiHoft 
CKopoc^TH nio6oro nomoca h yrnoBOft ckopocth BpaiueHHH Tena othoch- 
TenbHO 3Toro nonwca (HanpHMep, BOKpyr och, npoxonnmeft nepe3 ueHTp 

Macc — UM). 

CKOpOCTb C H C T e M bl Ten, H3MeHflK)mefi CBOK) KOH(J)HrypaiXHK), 

Henb3H onpenenHTb tbkhm >Ke o6pa30M, KaK yrnoByio ckopoctb TBepnoro 
Tena. B 3tom cnynae onpenenniOT nHHeftHyio ckopoctb OUM CHCTeMbi. 
Macro onpenenniOT nHHeHHbie ckopocth ToneK 3BeHbeB Tena (npoeKixnfi 

ocen cycraBOB Ha noBepxHOCTb Tena). KpOMe Toro, npn H3MeHeHHnx no3Bi 
onpenejpnpT yrnoBbie ckopocth 3BeHbeB Tena OTHOCHTenBHO cycTaBHbix 

ocen; 3 th ckopocth o6bihho H3MeHnK)Tcn no xony hbh^kqhhh. flnn 
6noMexaHHHecKoro o6ocHOBaHHn tcxhhkh Hy^HO b Ka^cnoM cnynae bbi- 
6paTb, KaK He ckopocth kbkhx 3BeHBeB h ToneK cnenyer onpenenHTb. 




8.2. YcKOpeHne tohkh h Tena 

f 

] 

* 

YcKopeHue moHKu, — 3 mo npocmpaHcmeeHHO-epeMeHHcbi Mepa u3Mene- 

hum deuMenuH moHKu (dbicmpoma u3MeneHUM deuotceHux — no eenunune 
u HanpaenenuK) CKopocmu). YcKopemie momu paeno nepeou npou3eodHou 
no epeMenu om CKopocmu dmou mo hku e paccMampueaeMOu cue me Me 

omcnema: 

a = = ?; la] = LT' 2 . 

dt ft* 

y ck opeHHe tohkh onpenenaeTcn no H 3 MeHeHHK> ee ckopocth 

bo BpeMeHH. YcKopeHHe — BenHHHHa BeKTOpHan, xapaKTepn3yioiuaji 6bic- 
TpOTy H3MeHeHHB ckopocth no ee BejiHHHHe h HanpaBJieHHio b naHHbifi 

MOMeHT (MmoBeHHoe ycKopeHne) 1 . 

BeKTop ycKopeHHB mo>kho pa 3 no>KHTb Ha cocTaBJiBioiHHe: a) xaca- 
TenbHoe ycKopeHHe, HanpaBJieHHoe Bflonb xacaTenbHofi k TpaeKTopHH b 

naHHOfi TOHKe: a 1 — ^ hjih a 1 = d s 2 - , 6) HopMajibHoe ycKopeHHe, Ha- 

npaBjieHHoe nepneHUHKynflpHO k BeKTOpy ckopocth BHyTpb KpHBH3Hbi: a H = 

me R — pannyc KpHBH 3 Hbi b 3toA >xe Tonxe. KacaTenbHoe ycKopeHHe 6yneT 
nojio>KHTejibHbiM, noma cnopocTb tohkh yBenHHHBaeTca, h oTpHuaTenb- 
HbiM, Koma OHa yMeHbwaeTca. Ecjih KacaTejibHoe ycKopeHHe paBHO Hynio, 
to CKopocTb no BejiHHHHe nocTOflHHa?!. Ecjih HopMajibHoe ycKopeHHe paBHO 
HyjiK), to HanpaB/ieHHe ckopocth nocTOHHHoe, 

YrnoBoe ycKopeHHe Tena onpenenaeTCfl xax Mepa 6bicTpoTbi H3MeHeHH« 
ero yrnoBofl ckopocth. Oho paBHO nepBofi npoH 3 BOHHO& no BpeMeHH ot 
yrnoBOft ckopocth Tena: 




• * 



Pa 3 JiHHaK)T ycKopcmie Tena jiHHeflHoe (b nocTynaTeubHOM 
iXBH>KeHHH) h ymoBoe (bo BpamaTenbHOM zlbhjkchhh). OTHOineHHe hh- 
HettHoro ycKopeHHB Ka>Kxiofi tohkh BpauxaiomerocH Tena k ee pajinycy 
paBHO yrnoBOMy ycxopeHnio (e) b paiinaHax b cexyany b KBajipaTe. Oho 
onHHaxoBO ann Bcex tohck BpamajouxerocH Tena, xpoMe jie>KaiixHX Ha och: 

£l = ^ ... p. = e; [e] = L°T' 2 , 

r 2 Tn 

3HaHHT, JiHHeflHoe ycxopeHHe jno6ofi tohkh BpamaiotnerocH Tena paBHO nd 
BenHHHHe ero yrnoBOMy ycxopeHHio, yMHO)xeHHOMy Ha pannyc BpameHnJ 
3Tott tohkh: 


a = e . r. 

YcKopeHHe c h c t e m bi Ten, H3MennK)meri cbohd KOHC^Hry- 
pauHK), onpenenHeTCH euie cno)KHee, neM cxopocTb. YcKopeHHe cny^KHT 
xopouiHM noKa3aTeneM xanecTBa npHno>xeHHbix ycnnuft (pnc. 6). 


1 Cpemiee ycKopeHHe 3a BpeM* ibiokchhh, ocoGeHHo b ie\ c.iyianx. Koi.ia oho MenseT 
3 hhk, o6biHHO He onpeae.iaK>T, uocKOJibKy oho He xapaKiepinyei .locia tom ho noapooHOCTH 

(AeTajiw) aBn>KeHHs. 
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flMHAMMHECKME XAPAKTEPtICTMKM 


BcC HBH7KCHHX SCnOBCXa H AB1DKH> 

MUX HM TCJI noil nefiCTBHeM CMJI H3Me- 


HjnoTcx no bcjiumkhc h HanpaaneHHio 
cxopocTM. Mto6u paacpuTb MexamnM 

J1BH3KCHM(I (npHMMHU MX B03HMKH0BCHMJ1 
H XOn MX H3MCHeHHfi), MCCWiyiOT HHH&- 
MHMeCKMe XapaKTepMCTMKH. K HHM OTHO- 


CftTCB HHepUMOHH bIC 


XapaXTepMCTHKH 


(oco6eHHOCTH Tejia Henoaexa h hbhxh* 
mux mm Ten), CH/ioBue (oco6chhocth 
B 3 aMMoneftcTBMii 3 BCHbeB Tena m ixpyncx 
Ten) m 3 HepreTMHecKHe (coctobhhji h 


H3MCHCHH5I 


pa6oTOcnoco6HocTH 


6 ho- 


MCXaHHMeCKHX CHCreM). 



Phc. 4. 

BcpTMUiuiur ccopociw <*,) • yctopr 
N«ie (a?) urrawn opm MmaweNM mi 

f — nwmm rr 







< 




•o*y) 


§ 9, MnepUMOHHMB XapBKTBpMCTMMM 

CBOflCTBO HHCpTHOCTH TCJI paCKpUBBCTCII B nCPBOM 3BKOHC HblOTOMB: 

«Bcnxoe Teno coxpaHneT cboc coctokhmc noxoa mim paBHOMcpHoro m 
npBMO/iMHeftHoro /ibh>kchhh no Tex nop, noxa bhcuihuc npHnoaceMHue ennu 

He H3MCHBT 3TO COCTOHHHC”. MHaHC rOBOpfl, BtflKOC TCnO COXpaMBCT 

cicopocTb, noxa ee He H3 mchbt cm aw. 

9,1. riOHflTMe 06 MHepTHOCTM 

Jlio6bie Tena coxpaHMOT exopoerb hchimchhoB npw oTcyTCTBMM 

BHeiliHHX BOl/ieflCTBHn onMHaKOBO. 3TO CBOflCTBO, He KMCKHUCe MCpM, 

h npennaraeTC* Ha3UBaTb HHepuHefl 1 . Pa3ttue Tena himch*k>t cxopocTb 
non neflcTBHCM cwn no-painoMy. 3 to mx cboActbo, cncnonaTc.ibHo, mmcct 
M epy: ero Ha3UBaK>T hhcpthoctbio. Hmchho hhcpthoctb h npcncraanacT 
HHTepec, xorna nano ouckhtb, xax mimchjictcji cxopocTb. 

(HnepniHocmb — ceoucmeo tfuiunechux me a, npa* baji tcuyeecn e nocme * 
nenHOM U3MeH€Huu CKopocmu c meueMueM epeMenu nod deucrmueM cua. 

'CoxpaHeHHe cxopoctm hchimchhoA (nBH*cHnc xax 6u no hhcpumm) 
b peanbHbix ycnoBHax bo3moxcho Tonbxo Torna, xorna ace bhcuihmc ennu, 
npHno>KenHbie x Teny, b3bhmho ypaBHOBCuieHu. B ocTanbHux cnyHaax 
HeypaBHOBeiucHHue bhcuihmc ennu himchjik>t exopoerb Tena b cootbct- 

CTBMH c MCpOtt ero HHCPTHOCTH. 

! 9.2. Mecca Tena 

Macca me a a — amo Me pa uHepnwocmu meAa npu n ocmynamtAbHOM 
deuxeenuu. Oho uzMepnemc* omnoiueHueM eeiuuuHbt npuAoxctHHOU cuan 

k 6bt3bieaeMOMy eto ycKopenu k>: ' 

m * X ; l m ) “ 

rne m — Macca, F — cuna, 5“ — ycxopeHMc. 

1 K). A. C e ji e 3 h c t. Ochomj mcuhnen. M., Hiyn, 1974 . HHcpuita (jut.) — coc* 
hoctk, 6 cxac*TCJibH(xrrb 









H3MepeHHe Maccbi Tejia 3 necb ocHOBaHO qa btodom 3 aKOHe HbiQTOHa: 
«H 3 Me He HHe zibh^ccjhhb npg Mo nponoptmoHanbHO H3BHe neft cjByioiuefi cnne 
npoHexoiXHT no TOMy HanpaBneHHio, no xoTOpoMy 3Ta cnna npnno>xeHa». 

Macca Tena 3 aBHCHT ot xonnnecTBa BemecTBa Tena h xapaxTepn3yeT 
ero CBoftCTBO — xa k hmchho npnnonceHHaji cnna MO)xeT H 3 MeHHTb ero 
ziBH>KeHHc. OnHa h Ta »ce cnna Bbi30BeT Gonbiuee ycxopeHne y Tena c 

MeHbinefi Maccofi, neM y Tena c 6onbiuefi Maccofi 1 . 

npn nccnenoBaHHH nBn>xeHHtt Hacro 6biBaeT Heo6xonnMO ynnTbiBaTb 
He Tonbxo BenHHHHy Maccbi, ho h, xax roBopnTcn, ee pacnpeneneHne b 
Tene 2 . Ha pacnpeneneHne MaTepHanbHbix Tonex b Tene yxa3bmaeT Me- 
crononoxeHne ixeHTpa Macc Tena. 

B a6coniOTHO TBepnoM Tene hmciotcb tph tohxh, nonoaceHiui xoTopwx 
coBnanaiOT: ueHTp Macc, neHTp HHepunn h ueHTp tjdkccth. OnHaxo 3 to 
coBepineHHO pa 3 nnHHbie noHHTHJi. B L1M nepecexaiOTca HanpaBneHna cnn, 
mo6an H3 xoTopbix Bbi3braaeT nocrynaTenbHoe nBnaceHne Tena. MaTe- 
pnanbHbie tohxh, HMeiomne Maccbi, pacnono>xeHbi paBHOMepHo othoch- 

TenbHO nHHHH neficTBHfl Taxnx cnn, h no3TOMy BpaiuaTenbHoro nBH>xeHHa 
He B03HHxaeT. CneayeT ynnTbiBaTb, hto ecnn MaTepnanbHbie tohxh Tena, 
o6nanaiomHe MaccaMH, OTnanaTb ot 3Tofi nnHnn b npoTHBononoacHbie 
cropoHbi Ha paBHbie paccT ohhh a, to nono>xeHHe ueHTpa Macc ot 3Toro 
He H3MeHHTcn. CnenoBaTenbHO, noHaTne «neHTp Macc» He nonHocTbio 
crrpancaeT pacnpeneneHHe MaTepnanbHbix Tonex b Tene. rioHaTna o 
neHTpe HHepuHH (xax Tonxe npnnoaceHna paBHoneftCTByioiuefi Bcex cfrnx- 
thbhmx cnn HHepunn) h ueHTpe tjokccth (xax Tonxe npnno>xe Hna paB- 
HoneficTByiomefi Bcex cnn tjdxccth) 6ynyT paccMOTpeHbi no3>xe. 

9.3. Mombht HHepunn Te/ia 

MoMenm unepuuu me/ia — smo Mepa unepniHOcrnu me/ia npu epaufa- 
me/ibHOM deuMenuu. MoMexm unepuuu me/ia omnocume/ibHO ocu paeen 
cyMMe npou3eedenuu Macc ecex Mamepua/ibHbix monex me/ia hq xeadpambi 
ux paccmoHHuu om daxHou ocu: 

I = 'Lm i r?\ [I\ — ML 2 . 

B ne(J)opMnpyK)uieftcH cncreMe Ten, xorna ee nacm oTnanniOTCH ot och 
BpameHHB, momcht HHepunn cncTeMbi yBennHHBaeTCfl. HHepunoHHoe co- 
npoTHBneHne yBennHHBaeTcn c omaneHneM nacTefl Tena ot och BpauxeHnn 
nponopunoHanbHO XBanpaTy paccT ohhhh. riocxonbxy MaTepnanbHbie toh- 
xn b Tene pacnono>xeHbi Ha pa3Hbix paccTOHHnnx ot och BpaiueHnn, nnn 
pjina 3anan yno6HO BBonnTb noHHTne «pannyc HHepunn». 

Paduyc uxepifuu me/ia — 3mo cpaexume/ibxan Mepa uxepmxocmu dax- 
xoeo me/ia omxocume/ibxo eeo pa3Xbix oceu. Ox u 3 Mepnemai xopxeM 
xeadpamxbiM U3 omxouiexun MOMexma uxepyuu (omxocume/ibxo daxxou 
ocu) k Macce me/ia: 

1 Macca, mviepeHHafl TaKMM o6pa30M, Ha3UBaeic» HHepTHOfi, H3MepeHHa« nyreM B 3 Be- 
uiMBaHHB — THiKejioft. Ohh kojimhcctbchho paBHbi ojiHa ^pyrofi h oiJTHHaioTCfl rojibKo cno- 
co6aMH mx onpeaejieuMH. 

2 Tax xax Macca Tejia He caMo BeiuecTBo, a ero cbohctbo, to. CTpoio roBopa, oHa He ne- 
peMeinaeTca h He pacnpeAe-iaeTca; nepeMemajoTca Te^a, o6jiaaa»omHe Maccofi; pacnpe^e;i»- 
K»TCH nacTHUbi (MaTepHajibHbie tohkh) Te^a, o6jiaiia(oiiiHe Maccofi. 






Haiti 


onbiTHbiM nyTeM momcht hhcpuhh Tejia, mokho paccHHTaTb 


paunyc hhcpuhh ( R M «), BejiHHHHa KOToporo xapaKTepH3yeT pacnpeueHHe 
MaTepnajibHbix Tonex b Tejie OTHOCHTenbHO aaHHofi och. Ecjih mmcjichho 
pacnojio5KHTb Bee MaTepnajibHbie tohxh Tejia Ha ouHHaxoBbix paccToaHHax 
ot och, nojryHHTCfl nojibifl uhjihhup. Paunyc Taxoro uHJiHHjapa, momcht 
hhcpuhh xoToporo paBCH MOMeHTy hhcpuhh H3ynaeMoro Tejia, paBeH 
pauwycy hhcpuhh. Oh no3BO/ifleT cpaBHHBaTb pa3;iHHHbie pacnpeaejieHHfl 
Macc Teua othochtcjibho pa3Hbix ocefi BpameHHx. 3 to yao6Ho, xorua 
paccMaTpHBaiOT HHepTHoerb ouHoro Tejia othochtcju>ho pa3Hbix ocefl. 

3HaTb o MOMeHTe hhcpuhh oneHb BancHO nna noHHMaHHH ubh^cchhh, 

xoth TOHHoe xojiHHecTBeHHoe onpeueueHHe ?Tofl bcjihhhhm b xoHxpeTHbix 
cjiynanx Hepenxo 3aTpyaHeHO. 



10. Clfl/IOBbfe XapaKTepHCTMKM 

f 

H3bcctho, HTouBHJxeHHe Te;ia Mo>xeT npoHcxouHTb xax nou ueflcTBHeM 
npHJio)xeHHofl x HeMy UBH>xymefi CHJibi, Tax h 6e3 uBioxymefl ciuibi (no 

hhcpuhh), xorua npnjioJxeHa tojibxo TopM03Huxaa cnjia. jjBH>KyiuHe cn/ibi 

npHJio>xeHbi He Bcerua; 6e3 topmo3bluhx a<e chji ubhjkchhji He 6biBaeT. 


Z.SO 



a 


Phc. 7. 

yCHJIHH, lipilJIO)KCnHI.IC K OHOpC! 

a — npn OTTa/iKHsanMM nocne npwjKica b rjiy6HHy (BBepxy ~ yMu ico/ieHHoro cycTasa (no JO. B. Bep 
CKOMy); 6 — npn npbOKxe bbcpx c Mecia c omromeHneM. 



M 3 MeHeHHe jibhjkchhU nponcxoanT non neficTBneM cnn. B 3 tom h 3 aicnK)HeH 
CMbicn BTopofl nacTH nepBoro 3aKOHa HbiOTOHa 06 h3MChchhh hbh>kchhh 
non neficTBHeM npnnoaceHHbi x cmji. MHane roBopa, cuna He npiiHHHa 

ZLBHvKeHHB, a npHHHHB H3MeHeHHB nBHBvCHHB; CHnOBbie XapaK'repHCTHKH 
paCKpbIBaiOT CBB 3 b nefiCTBHH CHJIbl C H 3 Me»eHHeM nBHiKeHHfl (pwc. 7). 

10.1 . Cn/13 H MOMeHT cm/iw 

Cu/ia — 3 mo Me pa MexaHuueckoeo deucmeux odnoeo me .to ho dpyeoe . 
Huc/ienno ohq onpede/wemot npouieedenueM Maccbi me.ia na eeo ycKo - 

penue, ebneaHHoe 6 uhhou cuaou: 

F = m ' a; [F] = MLT~ 2 . 

M3MepeHne cnnbi, Tax ace xax h Maccbi, ocHOBano Ha btopom 3aKOHe 
HbJOTOHa. Cnna, npHnoacenHaji k nanHOMy Teny, Bbi 3 biBaeT ero ycKopeHHe. 
Mctomhhkom ciijibi cny>KHT npyroe Teno; cnenoBaTenbHO, B3an.Monefi- 
CTByiOT nBa Te/ia. TaKHM o6pa30M, HMeeTca «neficTBne» BToporo Tena Ha 
nepBoe h «npoTHBonefiCTBne» nepBoro Tena, npnno>KeHHoe ko BTopoMy. 
IlocKonbKy neftcTBne h npoTHBoneficTBue npnno>KeHbi k pa3HbiM TenaM, 
hx Henb3B CKnanbiBaTb, 3aMeH«Tb paBHoneftcTByiomeft. no TpeTbeMy 
3aKOHy HbK)TOHa — «/leficTBHio Bcerna cymecTByeT paBHoe h npoTHBono- 
no>KHo HanpaBnenHoe n por n Bone Act b hc » — neflcTBitn nByx Ten npyr na 
npyra Bcerna paBHbi h npoTHBononoacHbi no nanpaBneHHio. Hano ot- 
neTnHBO noHHMaTb, hto 3tot 3bkoh cnpaBennuB TonbKo nna HHepuuanbHbix 
CHcreM OTcneTa. npH npHNieneHiui HcmicpunanbHbix chctcm OTcneTa 
noMHMO BianMonettcTBHH Ten ymiTbiBaiOT eiue «c|)HKTHBHbie» cimbi nnep- 

UHH (cm. rn. IV). 

Xotb name Bcero tobopbt npo cnny it pejyjibTaT ee nefiCTBiiH, tto 
npuMenHMO TonbKo k npocTeiiujeMy nocTynaTenbHOMy nB>i)KeHiiio Tena. 
B nBHACHHHx MenoBCKa Kax citcTeMbi Ten, rne Bee nBH>KeHHH nacTefl Tena 
BpamaTenbHbie, H3MeneHHe BpaiuaTenbHoro ;iBit>KeHiiH 3aBHCirr He ot cunbi, 
a ot MOMeHTa cunbi. 

MoMenm cu/ibi — 3 mo Me pa epaipatoipeeo deucmtmn cwibi na menol oh 
onpedejwemcn npouieedenueM MoPy.m cu/ibi ho ee n.ieuo 1 ; 

M t F - F-d; [A/.J = ML 2 T 

Momcht cwnbi CHHTaiOT nono>KHTenbHbiM, Korna cnna Bbi3biBaeT 
noBOpoT Tena npoTHB nacoBoft CTpenKH, h OTpHuaTenbHbiM npn noBopoTe 

Tena no nacoBofi crpenKe (co ctopohm Ha6ntonaTejin). 

Momcht cnnbi — BenttHHita BCKTopnan: cnna npoBBnneT cboc Bpamaio- 
rnee neflcTBHe, Korna ona npnno>KeHa Ha ee nnewe (phc. 8 , a). HHane 
roBopfl, nitHHB neftcTBitfl cnnbi ne non>KHa npoxonHTb nepe3 ocb BpameHHB. 
Ecnn cnna ne>KHT He b nnocKocTH, nepneHnHKynapHofi k och, HaxonnT 
cocraBnaiomyio cnnbi, neacamyio b 3Toft niiocKocTn (pnc. 8, 6); oHa n 
Bbi3biBaeT MOMeHT cnnbi OTHocnTejibHo ocn. OcTajibHbie cocTaBjimomne 

Ha Hero He BnnjuoT. noHBTHO, i.MTo cnna, coBnanaioman c ocbio nnn 

napannenbHaB efl, TaioKe He HMeeT nnena OTHocnTenbHo ocn, a cneno* 
BaTejibHO, HeT n ee MOMeHTa. 

FIjICHO CHJIbl KpalMaHlUeC Piict 1 OHIUIC OI liCIITpu MOMClITil. Of ItOCM ICJIkHO KOlOpOlO 

6epeTCJi momcht ch;iw, no ihiihh neiiCTBHa ch.iw. 





Tara icaacjioft Mbiuiubi o6pa3ycT momcht cu/iu othochtc.-mo ooi 
cooTBeTCTBywuiero cycraea. Ciuibi, H3BHe npH;io*eHHue k re:iy bo Bpe*ta 
jubhjkchhh, oobiMHo He npoxoiMT nepei ero ikhtd mbcc, t a* vro boihnkuot 


MOMeHTbi cun OTHOCHTejibHO LIM. Quiy, He npoxoojuuyio scpn to*i* 
Ky |nanpnMep, nepei UM), b TBepaoM Te;ie moqkho np hbccth k ttoA 


TOHKe 


e J 


BeKTOp MOMeHTa CMilW 

M 0 (F)=F d 





Momcht cwjibi: 

a — b iijiockocth, 6 — b npocTpaHCTBe, s h .* — (iphbc/Ichhc cmjiu (ycjioBHoe) k tomkc: * — npw crxCaHHM n 
njieMb». f — npw nepeKaT^ npuryua b fljJHHy 


Toraa bhuho, hto Taxaa cwna BbnwBaeT hc tojimco ynioBoe, ho h 

/ 

jih Heft hoc ycKopeHHe Tejia. 

Tax, ecjiH k och noxTeBoro cycraaa (cm. phc. 8, e) npMJioacHTb 

CHJiy, oflHHaKOByio no BejinmiHe w HanpaB/ienmo c canofl TarH crH6aTCJi* 
npeannenba ( F u ) h, HTo6bi He mMeHHJiacb aeficTBHTejibHaji xapTHHa chji, 
,ao6aBHTb k 3TOtt >xe__ TOHKe paBHyio no bcjihmhhc h npOTHBononoJKHO 
HanpaBneHHyK) ciuiy (F a ), to chji a Tarn Mbiinubi (F*) h ao6aB/icHHaa cw;ia 
(F,) t o6pa3yiOT napy chji, crwSaiomyio npennjieabe b jioktcbom cycraec, 
a CHJia «nepeHecenHaa» (F a ) 6yiieT ToaxaTb jioxtcboA cy craB bbcpx. 

.Una Taxoro HccneaoBaHHa b MaTepwajibHOfl CHCTeMe ycic»HO no;ia- 

raiOT, hto OHa oTBepaena. Toraa ee paccMaTpHBaioj xax raepaoe tcjio. 
riocne Taxoro npHBeaeHiia CHJibi peaxuHH onopw (R) x UM npwryHa b 
ajiHHy b momcht npH 3 eMjieHHa (puc. 8, e) ao6aBjieHHaa cHJia (/*,) h onopHaa 
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peaKLLMH (/?) o6pa3yK)T momcht napw chji, HanpaBJieHHoft b cropoHy 
onpoKH^biBaHHa npbiryHa Bnepea (nepexaT), a «nepeHeceHHaa» CHJia CF 0 ) 

3aMe/uiHT npoziBiOKeHHe LXM Bnepea h bhm3. 

Onpeiic/ieHMe CHJibi hjih MOMeHTa CHJibi* ccjth H 3 BecTHa Macca hjih 

MOMeHT MHcpuHH, no3BOJweT y3HaTb TOJibKO ycKopeHHe, T. e. KaK ObICTpO 
H3MeHBeTCH CKOpOCTb. HaHO eme y3HaTb, HaCKOJIbKO HMeHHO H3MCHHTCH 

CKopocrb. Jljm 3Toro ziojdkho 6biTb jobcctho, KaK AOJiro 6biJia npHJioaceHa 

CHJia. MHane roBopa, cneayeT onpeaejiHTb HMnyjn>c CHJibi (hjih ee 

MOMeHTa). 


10.2. MA/my/ibC cm/iw h MMny/ibC MOMeHTa cm/iw 

SjtfMnyjibc cu.ibt — into Mepa eo3deucmeun cu/ibi na meno 3a dannbiu 
npoMeMymoK epeMenu (e nocmynamenbnoM deujioenuu). 3a Konevnbiu 
npoMeotcymoK epeMenu oh paeen onpedenennoMy unmeepany orn jneMen- 
mapHoeo UMny/ibca cunbi, ede npede/iaMU unmeepupoeanun nenniotncn 
MOMenmbi Havana u Konya npoMexcyrruca epeMenu deucmeun cunbi: 

S=jFdr, [S] = MLT-'. 

u 

/3jieMeHTapHbifl HMnyjibc ds paBeH npoH3Beji l eHHK) CHJibi Ha 3jieMeH- 
TapHbifl npoMe)KyTOK BpeMeHH (dt) ee aefiCTBHa. 





Pmc. 9. 

ycHJiHft, npMJio^eHHbtx Ko’jibay b ctuptobom pa36ere na KOHbKax 

ntmtpHxoiiaHu MMnyjibcu Anita mm^cckhx ycnjini (no P. rpany) 


B cjiynae oziHOBpeMeHHoro ae Actbh a HecKOJibKHX chji cyMMa hx 

HMiiyjibcoB paBHa HMnyjibcy hx paBHoaeftcTByiomefi 3a to ace BpeMH. 
JlK)6aa CH/ia, npmio)KeHHaji iiJDKe b ziojih ceKymibi (HanpHMep, npH 

OTTaJIKMBaHHH KOHbKOM OT JlbJXa), HMeCT HMIiyjIbC (pHC. 9). MmCHHO 






HMnyjn>c CHjiki onpeaeaaeT iomchchhc ckopocth; caMoft ace CHjioft o6yc- 
jiOBJieHO TOJibKO ycKopeHHe Kax 6bicTpora h 3 mchchhh ckopocth. 

Bo BpamaTejibHOM zxbh^cchhh momcht chjibi, aeficTBya b TeneHHe 
onpeaeaeHHoro bpcmchh, co3aaeT HMnynbc MOMeHTa chjibi. 

Hstnynbc MOMewna cu/ibi — smo Mepa eosdeucmeim MOMenma cu/tbt 
omnocume/ibHO dannou ocu 3a daunbiu npoMeotcymoK epeMenu (eo epa- 
ujame/ibMOM deuxcenuuj. 

3a KOHeHHbift npoMe>KyT ok bpcmchh oh paBeH onpeaeneHHOMy HHTer- 
pany ot 3JieMeHTapHoro HMnyjibca MOMeHTa cnjibi; npeaenaMH HHTerpaaa 
bbjwiotcji MOMeHTbi Havana h KOHixa aaHHoro npoMOxyTxa bpcmchh: 

S, = f M, (F)dt; fS,] = ML 2 T~'. 

BcjieacTBHe HMnyabca Kax ch/u>i, Tax h MOMeHTa cnjibi B03iiHxaioi 

H3MCHCHHH aBHXCCHHB, 3aBHC5HlXHe OT HHepiXHOHHbIX CBOftCTB TeJia H 
npOHBJIBIOmHeCH B H3MeHeHHH CXOpOCTH (XOJIHHeCTBO ZlBHHCeHHa, XHHeTH- 

necxHfi momcht). 

Kommecmeo dewHcemw 1 — 3mo Mepa nocmyname/ibHoeo deujtcemiH 
me/ia, xapaxmepusytoufOA eeo cnoco6nocmb nepedaearmcA dpyeoMy me/iy e 

eude MexammecKoeo deuxcenun. Kommecmeo deuxcemm meaa u3Mepnemcn 
npou36edenueM Maccbi me/ia na eeo cxopocmb: 

K = mv ; [AT] = MLT'\ 

KojiHHecTBO aBH)xeHHH Tejia mohcct 6biTb onpeaeaeHO, HanpHMep, no 
TOMy, xax aojiro oho aBH>xeTCJi ao ocTaHOBXH noa aeficTBHeM H3MepeHHofl 
TopM03«meft cnjibi. CooTBeTCTByiomee H3MeHeHHe xojiHHecTBa abhwchhb 
npoHexoaHT noa aeftCTBHeM HMnyabca cwabi: 

fFt = A mv. 

(o 

KuHemimecKuu MOMenm 2 — ynoMepa epamame/ibHoeo deuxoemut me/ia, 
xapaKmepu3yK)UfaH eeo cnocodnocmb nepedaeambcn dpyeoMy me Ay e eude 
MexammecKoeo deuxceHux. KuMemunecKuu MOMeHm paeen npou36edehu/o 
MOMenma uuepifuu omnocumeAbHO ocu epauietum ho yenoeyto cxopocmb 

mena: 

it; = /©; [K,] = ML 2 T-\ 

TaxHM >xe o6pa30M noa aettCTBHeM HMnyabca momchtb cwabi npo- 

HcxoaHT cooTBeTCTByiomee H3MeHeHHe xHHeTHHecxoro MOMeHTa (momcht 
xoaHnecTBa aBHXKeHHa): 

/M 2 (F)f = A/®. 

to 

TaxHM o6pa30M, x paHee paccMOTpeHHbiM xHHeMaTHnecxHM MepaM H3- 

MeHeHHB aBH>KeHHH (CXOpOCTH H yCXOpeHHK)) ao6aBJWK)TCfl H aHHaMH- 
HeCKHe Mcpbl H3MCHCHHB aBH^CCHHB (XOaHHCCTBO aBHHCCHHJi, XHHCTHHCCXHfl 
MOMCHT). COBMeCTHO C MCpaMH aeflCTBHB CRJIbI OHH OTpaacaiOT B3aHMO- 

1 B coBpeMeHHOH JiMTepaType no MexaHHKe Hepejiico kojihhcctbo hmch>»ot 

«HMiiy^bc Tejia», hto mojkho b npakTHKe cnyraTb c MMnyjibCOM chjiu. 

2 B yMe6HHKaX MCXaHMKM KHHCTHHeCKHH MOMCHT HaCTO oooiHanatoT L. 


CBfl3b CHJ1 H ABH>KeHHH. PhyHeHHe HX nOMOraeT IlOHHTb (J)H3HHeCKHe OCHOBbI 

xiBH>KeHHfi, Heo6xoAHMbie ajih H3yneHiw cneuH(J)HHecKHX ocooeHHocTeii 

ABHraTejibHbix neHCTBHH nejiOBeKa. 

% 

§ 11. SHepreTMMecKwe xapaKTepwcTMKM 

npH ziBH>KeHHHX nejiOBexa CHJibi, npHJio)KeHHbie k ero Teny Ha Hexo- 
topom nyTH, coBepmaiOT pa6oTy h H 3 MeHHioT noJio^xeHHe h cxopocTb 
3BCHbeB Tejia, hto H3MeHaeT ero 3Hepniio. Pa6oTa xapaKTepH3yeT npouecc, 
npH kotopom MeHaeTca 3HeprH« cHCTeMbi. 3HeprH*i >Ke xapaKTepH3yeT 
cocTOBHHe CHCTeMbi, H3MeHHiomeecfl BCJiencTBHe paGoTbi. 3HepreTHnecxHe 

xapaKTepHCTHKH noKa3biBaiOT, xax MemnoTca Biizibi 3HeprHH npH nBH>xe- 

hhbx h nporexaeT caM npouecc H3MeHeHHa 3HeprHH. 

11.1. Pa 60 T 3 Cl/l/lbl M ee MOUJHOCTb 

m 

m 

Pa6oma cu/ibi — 3 m o Mepa deucmeun cu/ibi Ha me/io npu neKomopoM 
eeo nepeMeufenuu nod deucmeueM smou cu/ibi. 

Pa6oTa nepeMeHHOH CHJibi b nocTynaTejibHOM abhjkchhh Ha kohchhom 
nyTH paBHa onpeuejieHHOMy HHTerpany ot 3jieMeHTapHOH pa6oTbi CHJibi 
Ha nyTH ee npHjio^keHHa: 

A = f F v ds; [A] = ML 2 T, 

0 

me F v — npoeKUHH CHJibi F Ha HanpaBjieHHe ckopocth v . Tax xax CHJibi 
b nBH>KeHHflx nejiOBexa o6biHHO nepeMeHHbi, a ABH>xeHHfl Tonex Tejia 
xpHBOJiHHeHHbi, pa6oTa CHJibi npeucTaBjiaeT co6oh cyMMy 3jieMeHTapHbix 

pa6oT. 

Ecjih CHJia HanpaBjieHa b CTopoHy abhwchhh (hjih non ocTpbiM yrnoM 
x ero HanpaBJieHHio), to OHa coBepuiaeT nojio>KHTejibHyio pa6oTy, yBe- 
jiHHHBaa 3HeprHio nBH>xyiuerocji Tena. Koma >xe CHJia HanpaBjieHa Ha- 
BCTpeny nBH>xeHHio (hjih non TynbiM ymoM x ero HanpaBJieHHio), to 
pa6oTa CHJibi OTpHuaTejibHaa h 3HeprHa UBH^ymeroca Tejia yMeHbiuaeTCfl. 

Pa6oTa CHJibi Ta>xecTH Tejia paBHa npoH3Be,aeHHio ero Beca Ha pa 3 HOCTb 
BbicoT ( h ) HanajibHoro h xoHeHHoro nojio>xeHHH: 

A ltnK = P-h. 

npn onycxaHHH Tejia pa6oTa CHJibi taokccth nojio>XHTejibHaH, npn non- 

HHMaHHH — oTpHuaTejibHaa. 

Pa6oTa CHJibi ynpyrocrn npn yuJiHHeHHH ynpyroro Tejia (A/) c 
xo3tJxJ)HUHeHTOM >xecTxocTH Tejia (C) HMeeT Bbipa>xeHHe: 

a _ CM 2 

^ynp— ~2 • 

Pa6oTa CHJibi TpeHHB npn npH^CHMaiomefi CHjie (cnjia HopMajibHoro 
naBJieHHa — N), xo3(J)(J)HUHeHTe TpeHHfl k Ha nepeMeuieHHH (As) paBHa: 

Ajp — kNAs. 

Kax bhaho, pa6oTa CHJibi tjokccth h chjim ynpyrocTH He 3bbhcht ot 

cJiopMbi TpaexTopHH Tena; pa6oTa M<e chju>i TpeHHa 3aBHCHT ot AJiHHbi 
nyTH, CTajio 6biTb, h ot (JiopMbi TpaexTopHH. 

npH BpauiaTejibHOM ABH>xeHHH pa6oTa CHJibi Ha xohchhom nyTH 
3 aBHCHT ot MOMeHTa CHJibi h yrjiOBoro nepeMemeHHji: 
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A, = fM, (F)dtp; [A, | = ML'T' 1 . 

^_ 0 

npw 3h ep rcT hh ecx h x pacHCTax min ouchkh po/iw cmibi onpenejuuoT 

MOLUHOCTb CHJlbl, XapaKTCpHiyiOlUyiO BavKHVK) CTOpOHy CC 3<jxJ)CKTa — 

6bicTpoTy coBepiueHHB pa6oTbi. 

I Moiy hoc mb cuAbi — jmoMepa 6btcmpombt npupa me hum pa6omti cmibi . 
MoUlHoemb cuAbi e daHMbiu MOMenm epeuenu poena npouieodnou no 
epeMenu om padombi: ( 



* 



me N 


MOLUHOCTb, dA 


— % 

3/ieMeHTapnaH pa6oTa, F — CHJia, coecp- 


tuatomaH pa6oTy. 

3(J)(J)eKTHBHOCTb npHJK»KeHHH CHJ1 B MCX3HHKC OnpeflCJWllOT no K03<t>- 

wenTy nonc3Horo neflcTBHH (K.n.n.) — othoiuchhio no.TCinofl padoTbi 
(A „) ko Bcefi 3 aTpaHeHHott pa6oTe 4 (/l) ABioKyiunx ciui: 




HeM 6 onb iue K.n.n. (ij), tcm 3<txj>eki nance abh/Kchhc. 

TaKHM o6paioM, ooiihthc pa6oibi npeacraB/wcT co6oft Mcpy biicuihmx 
B03aettcTBMft, npHao)KeiiHbix k Tcay na oiipeaeneimoM ny r h, BbnbiBaioiuHX 

H3MCHeHHH MexanHHecKoi o coctohhhb Tea a. 


[3 HeprHB 


1 


i.2 


MexaHHHecKafl 3Heprn« rena 


3to 3 anac pa6orocnoco5Hoc 


HCTCMbi * MexaiiHMccKaii 


3 HeprH« onpeae/iHei 


CKOpOCTfIMH aBIOKeilUft Ten B CHCTeMC H HX 


3TO 3HCpI 


ncpcMciueiiioi h B3a 


B3aMMHbiM pacnonoJKeimeM; iHanm, 

HMOUeWCTBHfl. 

[Kunemu hCckclh jnepeuft me/ia — a mo 3/tepeuM eeo MexammecKoeo 6eu - 
j ice hum, onpede/unouiOM eoiMoxcuocmb coeepuiuttm pa6omy. llpu noemy - 
name/ibHOM deuxceHuu oho uiuepsiemc.H noAoeunou npoineedenu* Maccbt 
me a a na Keadpam eeo CKopocmu: 



E 


<r(noc t) 


mt 

2 


a 


; IB 


<r(auCT> 


mist- 1 


/ 


npH BpamaTeJlbHOM aBHJKeHHH KHHCTHHeCKaB 3HCPTHH TCJia HMCCT Bbl- 


pa^enne:/ 




•p) 


/Cl) 


2 


jjJomemfuaA b hqm 


2 



ri»P) 


ML 2 T■*. 


•2 


3 nepeuM me. 


3t?io jnepeuM eeo no no xe hum, o6yc 


AoeneHNOM 63auMHbiM oniHOcumeAbHbiM paenoAoxenueM me a 


na emeu 


odnoeo u moeo j we meAa u xapa/cmepoM ux e 3 aim odeuemeun. [JomeH 
ifuaAbHQA mepeus e noAe cua mexcecmu: 


Em{ t«*J — Oh, * a 

(me G — cmia tjokccth, h — pa 3 HOCTb ypoBHefl nanaabHoro h KOHeHHoro 

nono>KeHHfl Haa 3eMJiefl (oTHOCHTeabHo KOToporo onpeaejmeTcsi aHepinn). 

► 

FloTeHUHajibHafl aHeprim >Tipyroacct)opMnpoBaHHoro Tena: 
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rue C — Moziyjib ynpyrocTH, A/ — neci)opMauH» . 

noTeHUHajibHaa 3HeprHB b none chji tjokccth 3aBHCHT ot pacnojio 

>KeHHB Tejia (hjih cHCTeMbi Ten) OTHOCHTejibHO 3eMJiH. rioTeHimajibHaa 

3HeprwH ynpyrone^opMHpoBaHHOfi CHCTeMbi 3aBHCHT ot oTHOCHTenbHoro 
pacnono>KeHHB ee Hacrefi. fnoTeHiwajibHaH 3HeprHB B03HHKaeT 3a cneT 
KMHe'r h necKofi (nonbeM Tejia, pacTHrHBaHHe Mbimubi) h npH H3MeHeHHH 
nojio>KeHHfl (naneHHe Tena, yxoponeHHe Mbiumbi) nepexojiHT b 

KHHeTM necKy K). 

(KwHeTHHecKaa 3HeprHB CHCTeMbi npH iuiocKonapajuiejibHOM nBHHceHHH 

paBHa cyMMe XHHeTHHecxofi 3HeprHH ee HM (ecjiH npezmojio>KHTb, hto 
b HeM cocpenoToneHa Macca Bcefi CHCTeMbi) h XHHeTHHecxon 3HeprHH 
CHcreMbi b ee BpamaTenbHOM hbhjkchhh oTHOCHTejibHO HM: 

r , /co 2 

Ek = ~2~ + ~2~' 


IlojiHafl MexaHHMecKaa 3Hep thb CHCTeMbi paBHa cyMMe XHHeTHnecxoft 

H IJOTeUllHaJIbHOfi 3HeprHH. npH OTCyTCTBHH B03<aeftCTBHH BHenJHHX CHJI 

nojiHaB MexaHHHecKan 3HeprHH chctcmm He H3MeHaeTCH. 

'M3MeneHHe XHHeTHHecxofi 3HeprHH MaTepnajibHOH CHCTeMbi Ha Hexo- 
topom nyTH paBHO cyMMe pa6oT bhcujhhx h BHyTpeHHHX chji Ha 3 tom >xe 

nyTH: 

A—= A e + A\ 


KuHeTHHecKaa 3Heprna CHCTeMbi paBHa pa6oTe topmo3hiuhx chji, 
KOTopan 6yneT npoH3BejxeHa npn yMeHbiueHHH ckopocth CHCTeMbi ao 

Hyjia. 

B nBHJKeHMflx HenoBexa oxihh bh^bi abh>kchh5i nepexonaT b npyrne. npH 
3 tom 3HeprnH xax Mepa nBH>xeHHB MaTepnn Tax>xe nepexoAHT H3 OAHoro 
BHna b npyrofi. Tax, XHMHHecxaa 3HeprHH b Mbimuax npespamaeTCH b 
M exaHHMecxyio (BHyTpeHHKno noTeHUHanbHyfo ynpyrone(J)opMHpoBaHHbix 
Mbirnu). nopoxAenHaa’nocjiejiHefi cnjia Tarn Mbirnu coBepuiaeT pa6oTy 
h npeo6pa3yeT noTeHUHajibHyio 3HeprHK) b XHHeTHHecxyio 3HeprHK> zibh- 
>xymHXCB 3BeHb'eB Tejia h bhcuihhx Teji. MexaHHHecxaa 3HeprHH bhcuihhx 
T eji (xHHeTHMecxaa) nepenaeTca npn hx neftcTBHH Ha Tejio nejiOBexa 
3BeHbBM Tejia, npeo6pa3yeTCH b noTeHUHajibHyio 3HeprHK) pacTarHBaeMbix 

Mbium>aHTaroHHCTOB h b pacceHBaiomyiocH TenjiOByio 3HeprHK> (cm. 

m. IV). 


T/iaBa III 

CTPOEHI/IE I A (DYHKUMUI BI/IOMEXAHI/IHECKOM CHCTEMbl 

flBI/irATE/lbHOrO AnnAPATA 

/3,BH>xeHHB nejioBexa b 3HaHHTejn>Hoft Mepe 3aBHCHT ot Toro, xaxoBO 
cipoeHHe ei o Tejia h xaxoBbi ero CBOHCTBa. Mpc3BbiHaiiHaH cjio^CHOCTb 
crrpoeHHH h MHoroo6pa3He cbohctb Tejia nejioBexa, c ojwoVl ctopohm, 
nejiaioT oneHb cjiojxhmmh cbmh nBHHceHHH h ynpaBjieHHe hmh. Ho, c 
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npyrofi CTopoHbi, ohh o6ycnoBJiHBaiOT Heo6biHafiHoe 6oraTCTBO, pa3HO- 

oopa3He ABH^ceHHfi, no chx nop HenocrynHoe b nejioM hh onHoft caMoft 
coBepmeHHofi MaiiiHHe. 

BnoMexaHHKa H3ynaeT b Tene nenoBexa, b ero onopHo-ABHraTenbHOM 
annapaTe, npeHMymecTBe hho Te oco6eHHocTH cTpoeHna h (fryHxuHft, 

KOTopbie HMeiOT 3HaneHHe Ann coBepuieHCTBa ABH>xeHHft. OTBnexancb ot 
neTanen aHaTOMHnecxoro crpoeHHH h (J)H3HonorHHecxHX MexaHH3 MOB abh- 
raTejibHoro annapaTa, paccMaTpHBaiOT ynpomeHHyK) Monejib rena neno- 
Bexa 6HOMexaHH4ecKyio cncTeMy. OHa o6jianaeT ocnoBHbiMH cboHct- 
bemh, cymecTBeHHbiMH Ann BbinojiHeHHB nBHraTejibHoft (JjyHxuHH, ho He 
BKjnoHaeT b ce6a mhohccctbo nacTHbix aeTanefi. 

TaxHM o6pa30M, 6uoMexammecKcm cucmeMa — yno ynpoiyeHHOH ko- 

nuH, m ode/ib me/ia ne/ioeeKa, na Komopou mo mho U3ynamb 3aKOHOMep - 
Hocmu deuMenuu. 

I EHOMexaHHHecKaa CHCTeMa Tena nenoBexa coctoht H 3 6HOMexaHH- 
necKHX nenefi. Mhohccctbo nacTeft Tena, coeAHHeHHbix noABH>xHO, o6pa3yeT 
6HOKHHeMaTHHecKHe nenH 1 . K hhm npnnoxeHbi cnjibi (Harpy3KH), xo- 

TOpbie BbI3bIBaiOT Ae^OpMaUHH 3BeHbeB Tejia H H3MeHeHHe HX ABH)KeHHft. 


6M0KI/IHEMATMHECKME UEnM 

B TeXHHHeCKHX MeXaHH 3 MaX H nOCTpOeHHbIX H 3 HHX MauiHHax 2 B 03 - 

momchocth ABH>xeHHii hx AeTaneft o 6 biHHO nojiHOCTbK) 3 aBHCBT ot cnoco 6 oB 
hx coenHHefflift. B xcHBbix MexaHH 3 Max cnoco 6 bi coeAHHemni nacTefl Tena 
b 6 HOKHHeMaTHnecKHe uenn He nonHOCTbio onpenenaiOT bo 3 mo>khocth 
ABHH ceHHfi, HanpHMep HanpaBJieHHe h pa 3 Max. YnacTHe Mbiuiu b ynpaB- 
jieHHH nBHHceHHBMH nejiaeT coenHHeHHH 3 BeHbeB cnoco 6 HbiMH Ha MHO>xec- 

TBO BapHaHTOB J 3 BH»eHHfi. MbHIIUbl OnpeneJIHlOT nBH^eHHB KOCTHbIX 

pbinaroB, nepenaiomHX nBHnceHHe h ycnjinn, h ManTHHKOB, coxpaHHK>mnx 
HanaBineecH ABH>xeHHe. 

§ 12. CoeaMHeHMH 3B0Hbeo rena 

CoenHHeHHbie nBa cocenHHX 3 BeHa Tena o 6 pa 3 yioT napy, a napbi, b 

cbok) onepenb, coenHHeHbi b uenn. 

* 

12 . 1 . 5 noKMHeMaTMHecKne napbi h uenn 

EuoKUHeMamimecKafl napa — 3 tno nodouMnoc (kuhcmqttxuhcckoc) cocdu- 
neHue deyx Kocmubix 3 eenbee t e xomopoM eo3MOMHOcmu deuMeHuu 
onpedenn romaj €<?o cmpocHUBM u ynpoB/in tout um 603deuctn6U€M Mbiiuif . 

B TexHHnecKHX MexaHH 3 Max coenHHeHH* nByx 3 BeHbeB KHHeMaTHne- 

CKHe napbi — ycTpoeHbi o 6 biHHO Tax, hto B 03 M 0 )XHbi nninb BnonHe onpe- 
neneHHbie, 3 apaHee 3 anaHHbie abh^kchkh. Oahh bo 3 mo)khocth He orpa- 

1 KHHeMaTHHCCKHe napbi h uenn — oohjithji, aaHMCTBOBaHHbie «3 TeopHH MexaHH3MOB 

H MaillHH. B JKHBblX OpraHHSMEX MX npaBHJIbHO Ha3bIBaTb 6H 0K H He Ma TH HeCKHMH. . 

2 MexaHH3M — coe^HHeHHe Teji, npeo6pa3yioiuHX h nepeaaiomHX o^ho iipyroMy onpeae- 
^eHHwe ABHaceHH*. MauiHHa - komojickc M exaHH3MOB /ms 3aixaHHoro npeo6pa30BaHM5. 3Hep- 

rwH b pa6oTy hjih Hao6opoT/ 
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HHHeHbi (hx xapaKTepw3yK)T cTeneHH c b o 6 o a w jib )» ^py 

nojiHOCTbio orpaHHMeHbi (mx xapaKTepH3yioT CTeneHH cb ; 

Pa3Jin4aiOT cbh3h: a) reoMerpHnecKHe (nocTOHHHbie npenaTCTBHa nepe 
MCLueHHK) b KaKOM-JiH6o HanpaBJieHHH, HanpHMep kocthoc orpaHHneHHe 
b cycTaBe) h 6) KHH^MaTHHecKHe (orpaHHneHHe ckopocth, HanpHMep Mbiiu- 

I If* 1 utq rHHMPTHM i 

B 6MOKHHeMaTHHecKHX napax HMeioTca nocroambie CTeneHH cb«h, 
KOTopbie onpeae/nuoT co6oft CKO/ibKO xax MaxcHMyM h Kaxwx oct aeTc b 
CT eneHefi CBo6oabi aBHHceHHH. rioHTH Bee 6HOKHHeMaTHMecKHe napbi b 
ochobhom BpamaTenbHbie (mapHHpHbie); HeMHorwe aonycxaiOT hhcto 

nocrrynaTenbHoe cKOJib>KeHHe 3BeHbeB oTHOCHTenbHO apyr npyra h jiniiib 
onna napa (rojieHOCTonHbifi cycnaB) — bhhtoboc aBHaceHHe. 

BuoKUHeMamimecKax yenb — 3mo noc/iedoeame/ibbtoe auoo nesaMKHy - ^ 

moe (pajoeme/ieHHoe), au6o 3aMKHymoe coeduHenue pxda 6uoKUHeMatriu- 

necKux nap (puc. 10, a). 







2 d 

Pmc. 10. 

EiioKHHCMaTHwecKHe neiut Tcjia HenoBeica: 

a — BHflbi uenefl, bam — ne aaMKHyTaa, ABC DEA — saMKHyTas Ha ce6», dfj\ d x d — aaMKHyvaa nepea onopy; 6 — 

B3aHM0CBS3b ziBH*eHH6 b 3aMKHyrofi uenH; s, d, e — CTeneHH cbo6oaw abiokchhA Tejia 





C BH3BK) Ha3bIBaK)T OrpaHHHCHHe ZlBH)KeHHH 

pocTefi. 


Tejia, He 3aBHcamee ot jiojicoKeHHH w cko- 

v. 

\ 





- * 



' I 






I 




JB He 3 aMKHyTbix uenax hmcctcji CBo6oaHoe (kohchhoc) 3bcho, axoasuiee 
jiHiiib b oaHy napy. B 3 aMKHyTbix uenux hct CBo6oaHoro kohcwoix) 3bch&, 
Kaacaoe 3bcho bxojiht b iiBe napbi. 

B He3aMKHyTOfi 11 e II fl, CieaOBaTeabHO, B03M0*Hbl H30.1M- 
pOBaHHbie ZLBHvKeHMB B K2DKZOM OTaeabHO B3JITOM CyCTaBC/ B JBHraTCJTb- 

Hbix acfiCTBHBX aBHXKCHHB B HC3aMKH> r TblX UCriftX npOHCXOiWT o6bJHHO 
OAHOBPCMCHHO BO MHOrHX CyCTaBaX, HO B03M03KHOCTb H30.THpOBaHHOTO 

He HCKJIK)HeHa. 

B3aMKHyTott u e n h H3oaMpOBaHHbie aBH*eHH» b oanoM cy* 
crraBe HeB03M0XKHbi: b ABH>KeHHe hchiocaho oaHoepevicHHO BOBaeKaioTca 

h apyrne coeaHHeHHH (pnc. 10, 6). 

iHaHHTejibHaa nacrb He3aMKHyTbix 6HOKHHCMaTHHecKHx ueneA ocHa- 

liieHa MHOTOCyCTaBHblMH MbIIIJUaMH. Fl03T0My aBHtteHIfJl b ojhhx cy- 

craBax nep€3 Taxwe Mbiiiiubi 6biBaK>T cBH3aHbi c zibhjkchhjimh b cocca hh x 
cycTaBax. OaHaxo npn tohhom ynpaBaeHHH aBH*eHHBMH bo mhothx 
caynaax 3Ty B3anMHyio CB« 3 b mokho npeoaoaeTb, «BbiKaiOHHTb». B 
3aMKHyTbix ace uenax cBB3b Henpeoaonuxia h aeflcTBH* Mbium o6»3a- 
TejitHO nepeaaiorcfl Ha OTaaaeHHbie cycTaBbi. 

He3aMKiiyTaa ueiib MoaceT craTb 3aMKHyToA, ecriH kohchhoc c*Bo6oaHOC 
3 BeHO nonyHHT cBsnb (onopa, 3axBaT) c apyrwM 3 bchom ucnw (Henocpca- 
CTBeHHO Han nepej Kaxoe-aH6o Teao). 

12.2. CTeneHH CBo 6 oaw m cb« 3 h abhm< 0 hmm 

Ecan y (j)H3HMecKoro Teaa hct HHKaKHX oipaHnwenMfl (cameA), oho 
MO>K eT ABHraTbCfl b npocrpaHCTBe bo bccx rpcx himcpchhbx, t. e. 

OTHOCHTeabHO Tpex BiauMHo nepncHaHKyaapHbix oceA (nocTynaTcai.Ho), 

a TaK)Ke Boxpyr hhx (BpamaTeabHo). CaeaoBaTeabno, y Taxoro reaa mccTb 
creneHeA cBo6oabi aBH>KeHHB (pnc. 10, e). 

Ka>Kaan cB«3b yMCHbiaaer nncao CTeneneA CBo6oabi. la(J)HKCHpoBaB 
oaHy TOHKy CBo6oaHoro Teaa, caeaaB ero 3 bchom napbi, cpa3y 
aHinaiOT ero Tpex crreneneA CBo6oabi — B 03 M 0 )KHbix aHHeAHbix nepcMeiue- 
hhA Baoab Tpex ocHOBHbix oceA KoopaHHaT. ripHMepoM mo>kct cay>KHTb 
uiapOBHaHbiA cycraB — Ta3o6eapeHHbiA, b kotopom Tpw ctciichm cso6oabi 

H3 ineCTH (B03M0>KH0 BpaiUCHHe OTHOCHTeabHO Tpex occA) (pnc. 10, ?). 

3aKpenaeHHe aByx tohck 3 Bena tobopht o HaanHHH ocm, npoxoaflmcA ncpci 
3 tm tohkh. B TaxoM caynae ocraeTCB oaHa creneHb CBo6oabt. IlpnMep 

noao6HoroorpaHHMeHHH — oaHOOCHbi A cycraB, HanpwMcp Me>K(t>aaaHroBbiA 

(pnc. 10, d). 3aKpenaeHwe TpeTbeA tohkh. He ae>xauxeA Ha 3 toA och, 
noaHocTbio amuaeT 3Beno CBo6oabi aBH)KeHHA (pwc. 10, e). TaKoe coeaH* 
Henne k cycraBaM He othochtch. B aHaioMHH BbiaeaniOT Ta kacc asyocHbie 
cycTaBbi; ohh hmciot BTopyio creneHb CBo6oabi BcaeacTBHe HCKOHrpy- 

3HTHOCTH (HenoaHOrO COOTBeTCTBHB no (J)OpMe) CyCTafiHbIX nOBCpXHOCTCA 

(cycraBbi ayHe3an«CTHbiA h nacTHO<t>aaaHroBbiA 1 -ro naabua). 

IloHTH bo Bcex cycTaBax (xpoMe Me)K(J)a-iaHroBbix, ayneaoKTeBbix h 
aTaaHTooceBoro) CTeneHeA CBo6oaw 6oabiue, neM oaHa. IlorroMy yc- 
tpoActbo naccHBHoro annapaTa b hhx o6ycaoBanBaeT HconpeaeacHHOCTb 

aBHWeHHA, MHO)KeCTBO B03MO>KHOCTeA aBH>KeHHA («H CnonHOCBHl- 

h bi A m e x a h h 3 m»). ynpaBajnomne B03aeAcTBHB Mbuuu Bbi3biBaiOT 










flOnOJIHHTejIbHbie CBH3H H OCTaBJIfllOT JJJIH flBHHCeHHH TOJlbKO QflHy CTeneHb 

CBof)Oflbi («n ojiHOCB«3Hbift m 6 x a h h 3 m»). Tax o6ecnenHBaeTcn 

OAHa-eaHHCTBeHHaa B03M0)KH0CTb ABHHCeHHfi — HMeHHO Ta, KOTOpaa 

Tpe6yeTca. 

Kaacnan 6HOMexaHHnecKa« napa MHoroocHoro cycraBa 3 aKJiionaeT b 

ce6e B 03 M 0 )KH 0 CTH MHOrHX MexaHH3MOB (A. A. yXTOMCKHft). M3 MHOXCeC- 
TBa B 03 M 0 )KH 0 CTeH npH nOMOLUH ynpaBJIHIOinHX B 03 ^efiCTBHft MbllllU, 

BbwejiHioT 3 aaaHHoe ynpaBjweMoe nBH>KeHHe. EnoKHHeMaTHnecKHe coenn- 
HeHHB 6orane bo 3 mojkhocthmh, neM KHHeMaTHnecKHe coenHHeHHH b Tex- 
HHHecKHX MexaHH 3 Max, ho ynpaBjieHHe hmh cjioacHee. 

CjieAOBaTenbHO,) mhohccctbo creneHeH CBo6onbi KHHeMaTHnecKOH napbi 

* i 

b MHoroocHbix cycTaBax Tpe6yeT juin BbinojmeHHH Kaacnoro onpenejieHHoro 
ABHHceHHa: a) Bbi6opa Heo6xojiHMOii TpaeKTOpHH, 6) ynpaBjieHHH jiBHace- 

HneM no TpaeKTopHH (HanpaBjieHHeM h BejmnHHoft ckopocth) h b) pery- 

JI 5 I 1 IHH ABHJKeHHB, nOHHMaeMOH KaK 6opb6a C nOMexaMH, c6HBaK>mHMH 
C TpaeKTOpHH.^ 

§ 13. 3BeHbn Te/ia KaK pbmam m m3bthmkm 

Kocth Kax TBepAbie (HerH6KHe) 3BeHbn, coenmuiHCb nonsiDKHO, o6pa- 
3yK)T ocHOBy 6HOKHHeMaTHHecKHX neneii. npHJioJKeHHbie chjim aeftcT- 

ByioT Ha 3BeHb» KaK Ha pbinarn hjih ManTHHKH. Bo mhofhx cjiynanx 3BeHb« 

COXpaHHHDT flBH>KeHHe no# ZiefiCTBHeM npHJIOHCeHHbIX CHJI KaK MaHTHHKH. 

13.1. PbiHari/i b 6noKMHeMaTMHecKMx qermx 

# 

KocmHbie pbmasu — 3eemn me/ia, nodeu mho coedunenubie e cycmaeax 
nod deucmeueM npu/ioMenubix cu/i, — Moeym /iu6o coxpaHxmb ceoe no/io- 
MeHue t au6o mMenumb eao. Ohu c/iyMam dnn nepedanu deuMenun u 
pa6ombi Ha paccmoRHue. 

Bee CHjibi, npHJioxceHHbie k 3 BeHy KaK pbinary, moxcho o6i>eflHHHTb 
b jx Be rpynnbi: a) CHJibi hhh hx cocTaBJunomHe, jieacanme b njiocKocTH och 
pbinara (ohh He MoryT noBjiHHTb Ha flBHHcemie BOKpyr 3 toh och) h 
6) CHjibi hjih hx cocTaBJiHK)mHe, jiexcamHe b njiocKocTH, nepneHjiHKy- 
juipHOH k och pbinara (ohh MoryT BjiHHTb Ha flBH)KeHHe BOKpyr och b 

jiByx npoTHBonojio>KHbix HanpaBjieHHBx). PaccMaTpHBaa achctbhc chji Ha 

pbinar, ynHTbiBaioT tojibko cnnbi, HanpaBJieHHbie no xony jibh^cchkh 

(jiBKHcymne) h npoTHB Hero (TopM03Hmne). 

Korna rpynnbi chji npHjionceHbi no o6e CTOpOHbi ot och (tohkh onopbi) 
pbinara, ero Ha 3 biBaiOT nBynnenHM hjih pbinaroM nepBoro pojia 
(pnc. 11 , a), a Korna no onHy cropoHy — ojiHonnenHM, hjih pbinaroM 

BToporo pojia (pnc. 11 > 6 ). fljin pa 3 m»ix Mbinin, npHKpenneHHbix b pa3Hbix 
Mecrax KOCTHoro 3 BeHa, pbinar moxcct 6biTb pa 3 Horo pona. Tax, otho- 
CHTejibHO cbohx crH6aTejieft npennjienbe (npn pa6oTe npoTHB Beca rpy 3 a) 
npencTaBjineT co6ofi ojiHonjienHH pbinar; oTHocHTejibHo >xe Mbiinn- 
pa3rn6aTejiefl (npn ynep^caHHH rpy 3 a Han tojioboh) — jiBynjienHH pbinar. 

npn npeononeBaiomHX nBHXceHHHX cHJia coKpamaiomHXCH Mbinin (hx 
paBHOfleftCTByiomaH Tara) — flBHxeyman CHJia, npH ycTynaiouinx nBHXceHHnx 

CHJia pacTnrHBaeMbix Mbiuiu (hx paBHonefiCTByioman Tara) — TopM 03 nman. 
Cnjibi conpoTHBjieHHH HanpaBjieHbi npOTHBonojioxcHo neiicTBHK) Mbinin. 
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i Kaacabitt pwnar hmcct cjienyiomHe 3jieMeHTbi (puc. 11* e): a) ronicy 
onopw (0), 6 ) tohkh npHJio5KeHHH CHJi, b) nneHH pwnara (paeci oshhb ot 

tohkh onopbi no ToneK npHJioHceHHJi chji — / ) h r) njieHH chji (paccroaHiui 
or tohkh onopw no jdihhA neftcTBHB chji — onyiue»Hbie Ha hhx nepncH- 
AHKyjHipbi — d). Mepoft neficTBHB cnjibi Ha pbinar cjiyacHT ee momcht 

OTHOCHTejibHO tohkh onopbi (npoH3BeneHHe ciuibi Ha ee nneno). 



Pmc. 11. 

KocTHbie pbinani: 

a —ABynjieHHft, 6 — onHoiuiciHft, b pauiaioliian cocTaBJimomaji (Ft) m yKpcmiaIonia* (h^) chjiw npn yi jiax ee npn- 
JioxeHMi: & — b upa mom, ? — TynoM, d — OCTpOM 

13.2. Ycjiobhh paBHOBecMH h ycKopeHHH kocthhk 
pbinaroB 

CoxpaneHue no/iojtoenuji u deuxcenim 3eena kqk pwuasa waucutn otn 
coomHoiuemiR npomueono/iootcHO deucmeyfoutux MOMenmoe cu,i 

Korna npoTHBonojio>KHbie OTHOCHTenbHO och cyciaBa momchtw chji 
paBHbi, 3BeHO jih6o coxpaHHeT CBoe nojioweHHe, jih6o nponojiacaeT 

ABH)KeHHe C npe>KHefi CKOpOCTblO (MOMeHTbl CHJI ypaBHOBCIJlCHbl). Ec/ih »ce 

ojihh H3 MOMeHTOB chji 6ojibiue npyroro, 3 bcho nojiynacr ycKopeiiHe b 

HanpaBjieHHH ero nettcTBHH. 

Momcht jibh)k>tuhx chji, npeo6jianaa Han momchtom topmo- 

3»mnx chji, npimaeT 3BeHy nojio>KHTejibHoe ycxopeHwe (b cropOHy jibh- 
HceHHii). Momcht TopM03»mHX chji, ecjm oh npeo6.ianaeT f npimaeT isewy 

OTpHuaTenbHoe ycKopeHiie, Bbi3biBaeT TopMO)iceHHe 3 bchb. 1 B pea.ibHbix 
JiBH>KeHHHX MOMeHTbl 3 thx jiByx rpynn chji penxo 6biBa»oT panHu, h 
no3TOMy aBH>KeHHfl o6mhho jih6o ycKopeHHbie (nojio)Ki!Teni.Hoe ycKOpc- 

Hne, pa3roH 3BeHa), jih6o 3aMejuieHHbie (OTpHuaTenbHoe ycKopen^e, 
TopMO)Ke Hne 3BeHa). 


Rnn coxpaHeHHH no/ioKeHiia 3BeHa b cycraBe, ecrecTBCHHO, Heo6xo 

AHMO paBeHCTBO MOMeHTOB CHA. 

npw Bcex ziBM>KeHHBX yroA a MeacAy HanpaBJieHHeM paBHoaeflCTByiomeft 

rpynnbi cha h 3BenoM M3MeH5ieTCfl (cm. phc. 11, ?•<)). riAeno pbmara 
(/) — paccTOBHHe ot tohkh onopbi pbinara no Mecra npHAOvKeHHti cnjibi — 
ocTaercfl hch 3 mchh biM. Ho riAeno chjiw (d) H 3 MeH«CTCB. M3MeHjieTCH 
o6biHHO h caMa CHAa MbiiuenHofl tbth. CAeAOBaTeAbHO, momcht chaw TJirw 
Mbiniix hc ocTaeTCH nocTOBHHbiM. Bee 3 to co 3 aaeT 6oAbiUHe TpyAHocrn 
aah ynpaB^eHHH abh/kchhhmh, ho BMecre c TeM o6ycAOBAHBaeT h luwpoKHe 

B03M0HCH0CTH HlMeHeifHfl ABH/KCHHH. 

Korjaa CHAa npHAo>xeHa k pwnary noA yrAOM, oTAHnatoiitHMCJi ot 
npBMoro, ee mo>kho pa3AO>KHTb Ha TaHreHunajibHy w cocTaB- 
AAiomyio (xacaTeAbHyto k TpaeKTOpHH Tonex pbmara— F,) (cm. 
pwc. 1 i, d ) h HopManbHyK) (iiepnenAHKyjiHpHyK) k HanpaBAeHHio ABH>xe- 

hhh — /* H ). TaHreHUHa^bHaa cocraBAJiiomaH bahhct Ha exopoerb abhhcchhji 
pbinara, no3TOMy ee HaibiBaJOT b p a m a lomefi (hah hbhoH). Hop- 
ManbHaa cocraBAHiomaH (nanpaBAennaH BAOAb pbinara) c tohkh 3peHH« 
MexaHHKH HHxaxoro 3(t>(J)eKTa tia 3Beno npjiMO tic iipoh3boaht. OAHaxo ona 
npH>KHMaeT cycTaBHbie nonepxHOCTH xoerefi zipyr k Apyry h 3thm 
yxpeiiAJieT cycTaB; OTcioaa ee Ha3BaiiHe — yKpenjunomaa (hah 
CK pbnaa). 

no cyTH aejia, 3BeHb« Tena zieftCTByiOT b 6noKHHeMaTHHecKofl uenH 

name Bcero Kax c o c t a b h bi e pbinani, b xotopwx oneHb c^03KHbie ycno- 
bhh nepeaanH aBH>xeiinfl h pa6oibi. B npocroM pbmare pa6oTa CHJibi, 
npHno>xeHHofl b oanoii ero Tonxe, nepeaaercfl Ha apyrwe tohxh no^HOCTbio. 
Ecjih ruieHH ch^ nepaBHbi, to npiuiai aeMaa cnjia nepeiiaeTCfl jih6o c noTepett 
b CHJie (ho c BbiHrpbiuieM b nyTH, a cjieaoBaTe^bHo h b cxopocth), jih6o, 
V Hao6opoT, c BbiHrpbiiueM b cn^e, ho c noTepefi b cxopocth. B oziHonjieHHX 

pbinarax HanpaBaemie nepe^aiiHeMoft cn^bi H3MeH«eTCJi t a b nBynneHHX — 
lie H3MenfleTCH. Cnaa thth MbiiHii o6biHHO npH^o>xeHa na 6o^ee xopotxom 
k . njieHe pbinara, h no3TOM> nneno ee cn^bi OTHOCHTenbHO hcb€jihko. 3to 

CBtnaHo c TeM, mto b 6o^buiefi naern cjiywaeB Mbiuiubi npnxpenjwiOTCJi 

b6jih3h cycTaBOB. Korzia Mbiiuua pacnonoxeHa B^ojib 3 Bena h npnxpen- 
^jieTCfl Bflajiexe ot cycraBa, yro/i thth ee oneHb Maji h no3TOMy n;ieno cnjibi 
Tax»e oneHb Mano. B cbh3h c 3thm cnjibi thth Mbium, iieftcTByioiuHe Ha 
KOCTHbie pbinarn, fiohth Bceraa naK)T Bbinrpbiiu b cxopocth (ecrecTBeHHO, 
c npoHrpbiuieM b cn;ie). 

^ Pa3JiHHaiOT ABe ocHOBHbie npuHHHbi npoHrpbiuia b enne: npnxpenAeHHe 

Mbiuiubi b6ah3h cycraBa h T«ra Mbiuiubi BAOAb xocth noA ocrpbiM hah 
T ynbiM yrnoM. Mo>kho yxa3aTb eme h Ha TpeTbio npnHHHy HexoTopbix 
noTepb b CHAe Mbimu. Flpn 6oAbiiJHX Harpy3xax HanptiraioTCA Bee Mbiuiubi, 
oxpy>KaK)mHe cycraB. Mbiiuubi-aHTaroHHCTbi, co 3 AaBa« momchtw cha, 
KOTopbie HanpaBAeHbi npoTHBonoAO>KHo Apyr Apyry, noAe3HOft pa6oTbi 
He npoH3BOA«T, a 3HeprnK) Ha Hanpa>xeHHe 3aTpanHBaiOT. Ho b kohchhom 
cneTe b 3tom eerb onpeAeAeHHbifi cmmca, xotb h nponcxoAHT noTepn 
3HeprHn: cycraB bo BpeMH 6oAbiunx Harpy3ox yxpenjweTCA 6AaroAap» 
HanpjDxeHHio Mbium, xoTopbie ero oxpy>xaK)T. 



13.3. BMOHMHeMaTMHeCKMe MaflTHMKM 

3bcho Tejia, npoaoaacaiomee n<xjie pa3roHa aBHaceHHe no hhcplihh, 

HMeeT CXOilCTBO C (j)H3HHeCXHM MaBTHHKOM. MaaTHHX B IlOJie CHJIbI 

Ta>xecTH, BbiBeaeHHbift H3 paBHOBecna, CHanaaa noa aeftcTBHeM MOMeHTa 
cwabi TBJKecTH xanaeTca bhm3, a aaaee, 3aTpaHHBaa npHo6peTeHHyio 
khhcth necKyK) 3HeprHK), noa hhm aeT ch no hhcplihh bbcpx. Flepnoa xanaHHft 

MaaTHHKa: 



rae / momcht hhcpuhh MaaTHHxa oTHocHTeabHo och, npoxoaamefi Mepe 3 
TOHKy noaBeca, m — ero Macca, g — ycKopeHHe CBo6oaHO naaaioLuero tc- 
aa, r — paanyc UM, t. e. paccToaHHe Moxay tohxoA noaBeca h LiM. riepn- 

oa KanaHHft onpeaeaaeT co6cTBeHHyK) nacTOTy xaaaHHft MaaTHHxa, h, xax 
BHaHO H3 cJ)opMyabi, xax 6yaT0 He3aBHCHMo ot hx aMnanTyabi. OaHaxo 
3to He coBceM Tax; aaHHaa (JjopMyaa aencTBHTeabHa Toabxo aaa Maabix 
xoae6aHHfi (He 6oaee 5—7°, xoraa sin a npHMepHO paBen yray OTxao- 

HeHHaa). npn 6oaee 3HaHHTeabHbix oTxaoHeHnax (HanpnMep, xanannax Hor 

b xoab6e, 6ere) nacroTa xanaHHfi 3aBHCHT ot hx aMnaHTyabi. Boaee Toro, 

aaHHa «MaaTHHxa» npn crn6aHHH h pa3rn6aHHH Horn H3MeHaeTca, no3TOMy 
Hora xax MaaTHHX nocroaHHofi co6cTBeHHofi nacTOTbi He HMeeT. 

^ycxopeHHe _e 3BeHa xax MaaTHHxa 3aBHCHT ot npnao>xeHHoro momch ra 
cnabi ( M 0 (F)=F-cf) h MOMeHTa HHepmiH MaaTHHxa = 

„ _ Mo(F) 
b “ / 

(raeR HII — paanyc HHepunn. MTo6bi yBennHHTb ycxopenne, Haao yBeauMHTb 
hh6o cnay, hh6o naeno, an6o h to h apyroe nan >xe yMenbinnib paanyc 

HHepunn. 

CocTaBHbie MaaTHHXH (Hecxoabxo noaBemeHHbix apyr x apyry m3ht- 
hhxob) BeayT ce6a HaMHoro cao>KHee. Mmchho no3TOMy b xa>xaoM mare 

MOMeHTbi MbiiueHHbix chh Hy>KHO npHcnoca6aHBaTb x nepeMeHHbiM Me- 
xaHHHecxHM ycaoBHBM, HTo6bi o6ecneHHBaTb oTHocHTeabnoe hoctobhctb'o 

maroB. 


BMOflMHAMMKA MblUJU 


* 


§ 14 . MexaHMHecKwe cBOMCTBa mwluu 

r 

OcHOBHaa (J)yHKu,Ha Mbium coctoht b npeo6pa30BaHHH XHMHnecxoft 
3HeprHH b MexaHHHecxyio pa6oTy nan cnay. TaaBHbiMH 6noMexaHHHecxHMH 
noxa3aTea«MH, xapaxTepH3yK)iHHMH aeaTeabHOCTb Mbimubi, BBaaJOTca. 

a) cnaa, perncTpHpyeMaa Ha ee xoHixe (3Ty cnay Ha3biBaK)T HaTa>xeHHeM 

Han cnaoH Tarn Mbiuiubi) 1 , h 6) cxopocTb H 3 MeHeHHa aaHHbi. 

npn B036y>xaeHHH Mbiuiubi H3MeHaeTca ee MexaHHHecxoe cocToaHHe, 
3 th H3MeHeHHa Ha 3 biBaiOT coxpameHHeM. Oho npoaBaaeTca b h 3 mchchhh 
H aTa>xeHHa h (nan) aaHHbi Mbimubi, a Taxace apyrnx ee MexaHHHecxnx 

CBoftcTB (ynpyrocTH, TBepaocTH h ap*)* 


He cjiexiyeT cnjiy thi h Mbimubi na3biBaTb HanpJOKeHneM, iaK kuk b \iexaimKC <maiipji)Ke 
-370 He eiiJia (H), a BeJiHHHHa CHJibi Ha ejiHHHuy njiouxaAH ceMeHH» ie;ia ( m ). 
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MexaHHHeCKHe CBOftCTBa MblUIU CJIOaCHbl H 3 aBHCaT OT MeXaHHHeCKHX 

t 

CBOficTB 3jieMeHTOB, o6pa3yiomHX Mbirnuy (MbimeaHbie BOJioKHa, coenn- 
HHTeJlbHbie o6pa30BaHHfl H T. n.)» H COCTOflHHH MblUIUbl (B036yaCneHHa, 

yTOMJieHHH h np.). 


IlOHflTb MHOrae H3 MexaHHHeCKHX 

cboKctb Mbimubi noMoraeT ynpomeH- 
Haa Monejib ee cTpoeHHa — b BHne 
KOM6HHauHH ynpyrnx h coKpaTHTenb- 
Hbix KOMnoHeHTOB (phc. 12). Ynpyrne 

KOMnOHeHTbl no MexaHHHeCKHM CBOfi- 

CTBaM aHajiornHHbi npyacHHaM: hto- 
6bi hx pacTBHyTb, HyacHO npnjioacnTb 
CHJiy. Pa6oTa cnjibi paBHa 3 HeprnH 
ynpyroft netJjopMannH, KOTopaa mo- 
aceT b cnenyiomefi (J)a3e nBnaceHna 
nepeftTH b MexaHHaeacyio pa6oTy. 
Pa 3 JiHHaioT: a) napajuienbHbie ynpy- 


flapa/uie;ibHbie 

ynpyrne 

KOMnOHeHTbl 

(flapK) 


ti 


yi 

“_MM 03 MH 0 Bbie 

_ (JjMflaMeHTbl 

iCoKpaTHTeiibHue 

KOMnOHeHTbl 

* v % 

* \\ 

__ AKTMHOBbie 
(pH/iaMeHTbl 


rioc/ieAOBaTe/ibHbie 

ynpyrne 

KOMnOHeHTbl 


(flocK) 


Phc. 12. 

Mo^ejib MexaHHHeCKHX cbohctb Mbimubi 


rne KOMnOHeHTbl (TlapK) — coennHH- 


TenbHOTKaHHbie o6pa30BaHna, cocTaBJiaioiime o6ojionKy MbimeaHbix bojio- 
kohhhx nyHKOB, h 6) nocjienoBaxejibHbie ynpyrne KOMnOHeHTbl (FlocK) — 
cyxoaouina Mbiinnbi, MecTa nepexona mho(J)h6phjui b coennHHTejibHyio 
TKaHb, a faioKe OTnenbHbie yaacTKH capKOMepoB, TOHHaa jioKajiH3aijHa ko- 


Topbix b HacToamee BpeMa Hen3BecTHa. 

COKpaTHTeJlbHbie (KOHTpaKTHJIbHbie) KOMnOHeHTbl COOTBeTCTByiOT TeM 
ynacTKaM capKOMepoB Mbiluubi, rne aKTHHOBbie h MH03HH0Bbie mho(J)h- 

naMeHTbi nepexpbiBaiOT npyr npyra. B 3thx yaacncax npn B036yacneHHH 
Mbimubi nponcxonHT MexaHHnecKoe B3aHMonettcTBHe Meacny aKTHHOBbiMH 

H MH03HH0BbIMH (JjHJiaMCHTaMH, IipHBOnamee K H3MeHeHHK> HaTaaceHHa 


H nJIHHbl MblUIUbl. 

IlocKOJibKy Kaacnaa MHO(J)H6pHJiJia coctoht H3 6ojibinoro HHCJia ( n ) 
nocjienoBaTejibHO pacnonoaceHHbix capKOMepoB, to BejiHHHHa h cxopocTb 
H3MeHeHH« nnHHbi MHO(J)H6pHjuibi b n pa3 6onbuie, HeM y onHoro 
capKOMepa. Cnna, pa3BHBaeMaa KaacabiM H3 hhx, onnHaKOBa h paBHa CHJie, 
perHCTpnpyeMoft Ha KOHne MHocJ)H6pHJuibi (nono6HO TOMy, Kax paBHbi 

CHJibi b KaacnoM H3 3BeHbeB nenn, k KOHnaM kotopoh npnjioaceHbi 
pacTarHBaiomHe cnjibi). 3 th ace caMbie n capKOMepoB, coenHHeHHbie 
napajuiejibHO (hto cooTBeTCTByeT 6ojn»meMy HHcny mho(J)h6phjiji), nanH 
6bi w-xpaTHoe yBejinneHne b cnne, ho npH 3 tom cxopocTb H3MeHeHna 
nnHHbi Mbimubi 6bina 6bi Toft ace, hto h cKopocTb onHoro capKOMepa. 

Ilo3TOMy npn npOHHX paBHbix ycnoBnax yBenHHeHHe cJ)H3HOjiorHHecKoro 
nonepeHHHKa Mbimubi npHBeno 6bi k yBejiHHeHHio ee cnjibi, ho He H3MeHHJio 

6bl CKOPOCTH yKOpOHeHHHi H Hao6opOT, yBeJIHHeHHe* nJTHHbl MbllUUbl 

CKa3aiiocb 6bi nonoacHTejibHo Ha ckopocth coKpameHHa, ho He noBjraajio 
6bi Ha ee cnjiy. 

noKoamaaca Mbiiuua o6jianeeT ynpyrHMH CBOftcTBaMHt ecnn k ee 
KOHuy npHJioaceHa BHeumaa cnjia, Mbinma pacTarnBaeTca (ee nnnHa 
yBejiHHHBaeTca), a nocne chhtrh BHeniHefi Harpy3KH BoccTaHaBjiHBaeT cboio 
HCX onHyio njiHHy. 3aBHCHMOCTb Meacny BejiHHHHoii Harpy3KH h ynnwHeHneM 

Mbimubi HenponopnnoHajibHa (He nonanHaeTca 3aKOHy Tyna) (pnc. 13). 




CHanajia Mbiuma pacrarMBaeTca jienco, a 3aTeM aa>Ke ujih He6ojibiuoro 
ee yaJiHHeHHH fiauo np hkji anbi b ai b Bee 66jibiuyio cnjiy (HHoria Mbiuiuy 

B 3TOM OTHOLUeHHH CpaBHHBaiOT C BJBaHbIMH BCLUaMH! eCJlH paCTHHIBaTb, 

cxaaceM, TpHKOTa^KHbitt rnapcj), to BHanajie oh JierKo H3MeHacT cbojo zuiiiHy, 
a 3 aTeM CTaHOBHTca npaKTHnecKH HepacT*i>KHMbiM). 


Ecjih Mbiuiuy pacTarHBaTb iiobtopho nepe 3 He6o/ibLune HHTepBajibi 
BpeMeHH, to ee ajiHHa yBejiHHHTca 6ojibiue, hcm npw oiiHOKpaTHOM 


B 03 fleflCTBHH. 3 t 0 CBOfiCTBO 


MblUIU HIHpOKO HCnOJlb3yeTCB B tlpaKTHKe 


npH BbinojiHeHHH ynpa)KHeHHfi Ha rH6icocTb (npy>KHHMCTbie ubiokchhh, 
noBTopHbie MaxH h t. n.). 



Phc. 13. 

3 aBMCHMOCTb MOK/iy jJJlHHOH M CHJIOH Tflril y pHUIblX M 1,1 III 11 


A 


pa bHOB ecHax iuiHHa, B — juihhh noicoa 


fljlHHa, KOTOpyK) CTpeMHTCJ! npHHHTb MbllUUa* 6yXiyHH OCB06o>KaeHHOtt 
OT BCHKOH Harpy3KH, Ha3bIBaeTC5! paBHOBeCHOfl (HJIM CBo6oflHOft) (pwc. 13). 

ripn TaKoft AJiHHe Mbimiibi .ee ynpyrwe cmibi paBHbi Hyjno. B khbom 
opraHH3Me xuiHHa Mbimixbi Bceraa HecnojibKo 6onbme paBHOBecHOfi h 
no3TOMy aa>Ke paccjia6jieHHbie Mbimubi coxpaHHiOT nexoTopoe HaTn>KeHne. 

npH paCTBTHBaHHH MbILUIXbl 60 JIbme paBHOBeCHOfl XXJIHHbl IlOHBJlfUOTCH 

ynpyrne CHjibi b napajuiejibHbix ynpyrnx KOMnoHeHTax (phc. 14 , a , 6 ). 

Ecjih npw AJiHHe, npeBbimaiomeft paBHOBecHyio, Mbimixa coKpaiuaeTca, 

to CHjia, KOTOpyK) npoHBJUHOT KOHTpaKTH/ibHbie aaeMeHTbi, acjianbiBaerca 

c CHJioft ynpyrofl xxeijjopMauHH IlapK, h cyMMapHaa ciuia tbth Mbimubi 
yBejiHHHBaeTca (cm. phc. 13). rio3TOMy npH xxmiHe Bbime paBHOBecHoft cwjia 
Mbimubi npH coKpameHHH 6ojibme. 

HeM 6 ojibme b Mbimue coexxHHHTejibHOTKaHHbix o 6 pa 30 BaHHft, tcm 

paHbme npH ee pacnirHBaHHH B 03 HHKaK>T ynpyrue chhw IlapK h tcm 
6onbuie hx BKjian b cyMMapHoe HanpJDKeHHe B036y>KneHHOtt Mbimubi. TaK, 
HanpHMep, 6ojibmHHCTBO Mbimu hh)khhx KOHenHOcreft, rue coenHHHTeJib- 
HOTKaHHbix o6pa30BaHHfi h nepwcTbix Mbimu c yrnoBbiM pacnonoaceHMeM 




bojiokoh cymecTBeHHO 6oabiue, neM b Mbiuiuax BepxHHX xoHenHOCTett, 
npH6nH)KaeTCfl k Tnny, yxa3aHHOMy Ha pnc. 13, a, Mbiuiubi BepxHHX 
KOHeMHOCTefl — k Tuny Ha pnc. 13 ,6. 

C yMeHbtueHHeM aaHHbi Mbiuiubi cnjia ee Tarn naaaeT, a CHna 
KOHTpaKTHJibHbix KOMnoHeHTOB naaaeT Tax>xe h npn 3HaHHTejibHOM ya- 

JIHHeHHH MblUIUbl. 3 tO npOHCXOaHT nOTOMy, HTO MaKCHMaJIbHyiO CHJiy 
KOHTpaKTHJibHbie KOMnoHeHTbi npoHBJiJHOT npn HaH6oabiueH BeJIHHHHe 
nepeKpbITHfl aXTHBHblX ynaCTKOB aKTHHOMH03HHOBbIX (|)HJiaMeHTOB. npH 

yMeHbiueHHH huh yBeanHeHHH aaHHbi Mbiiuubi naomaab nepexpbiTHH h 

COOTBeTCTBeHHO HHCaO noriepeHHbIX MOCTHKOB, o6pa3yK)IUHXCH Me>Kay 

MH03HH0BbIMH H aKTHHOBbIMH HHTflMH, yMCHbUiaeTCH, COOTBeTCTBeHHO 

naaaeT h cnaa. 

^HWHy MblUIUbl, npH XOTOpOfi CHUa KOHTpaKTHabHbIX KOMnOHeHTOB 

MaxcHMaabHa, Ha 3 biBaiOT dnuHou uokoh (pwc. 13, E). 

Ecan k B036y>KaeHH0ft Mbiuiue, aaHHa xoTopofi MeHbtue paBHOBecHon, 
npHKaaabiBaeTca 6oabuiafl BiieuiHaa cnaa (HanpHMep, npH nocTaHOBKe Horn 
Ha onopy b 6ere), to Mbiiuua pacTHruBaeTca h b Heft B03HHKaK)T ynpyrne 

CHHbi. Tax xax aaHHa IlapK He npeBbimaeT npH 3 tom paBHOBecHOfi aaHHbi, 

ochobhoh Bxaaa b aaHHOM caynae bhocht nocaeaoBaTeabHaa ynpyraa 
xoMnoHeHTa (llocK) — (cm. phc. 14, e). H3-3a Haannua b Mbiume napaa- 
aeabHbix h nocaeaoBaTeabHbix ynpyrnx xoMnoHe ht ynpyrne cnabi b Hen 
MoryT B03HHxaTb npw aio6oii ee aaHHe (HanpHMep, npn oTTaaxHBaHHH 
b 6ere nan b3hthh uiTaHrn Ha rpyab, xotb aaHHa Mbiiuu-pa3rH6aTeaeH Hor 
npn 3tom aaaexa ot MaxcHMaabno bo3mo>xhoh). 

/Jaa Mbiiun xapaxTepHO Taxace 
Taxoe cbohctbo, xax peaaxcauHH — 

CHH>xeHHe cnabi ynpyroft ae(J)opMauHH 
c TeneHHeM BpeMeHH. Flpn OTTaaxH- 
BaiiHH b npbnxxax c MecTa cpa3y 
nocae 6biCTporo npnceaaHHfl npbi>xox 
6yaeT Bbiuie, neM npn OTTaaxHBaHHH 
« o e nocae nay3bi b HH3inefi Tonxe noa- 



Pmc. 14. 

H3MCHeHHe KOMnOHCMTOB nOKOHIUCHCfl (ra 
M B036y>KACHH0H (rt) MblUIUbl npH CC pilC- 
TJUHBaUHM 


ceaa: nocae nay3bi ynpyrne 

CHabI, B03HHXUIHe npH 6bICTpOM 

npnceaaHHH, BcaeacTBHe peaax- 
caixHH He Hcnoab3yK>TC«. 


§ 15. MexaHHKa MbiiueHHoro coKpaiaeHHH 

npn B036y>XaCHHH CHaa TflTH MblLUUbl B03paCTaeT. EcaH BeaHHHHa 

HaTflOxeHHa MbiinixbF*paBHa BHeinHeMy conpoTHBaeHHK), to aaHHa Mbiuiubi 
He H3MenaeTca. Taxofl pe>XHM MbiiueHHoro coxpameHHH Ha3biBaeTcn 
H30MeTpHHecxHM (ot rpeH. «ii3o» — paBHbiH, «MeTp» — Mepa, aaHHa). 
Ecan HaTjpxeHHe Mbiiniibi He paBHO BHeiiiHeMy conpoTHBaeHHK), aaHHa 
Mbiuiubi H3MeHaeTca — aHH30MeTpuHecxHH pe>KHM (npucTaBxa «aH» — ot 
rpen. « He », «6e3»). ripu HaTJDxeHHH Mbiuiubi, npeBocxoaauieM BHeuiHee 
conpoTHBaeHHe, Mbimua yxopaHHBaeTca. Taxon pe>KHM MbiiueHHoro co- 
xpameHHJi Ha3biBaeTCH n^eoaoaeBaioiUHM (MHOMeTpHHecxHM, xohuchtph - 

HeCXHM). OpH HaTJPXeHHH, MeHbUieM BHeiUHHX CHa, Mbliuua paCTHTHBaeTCH, 






yHjiHHHeTCH. Taxofi pokhm Ha3bmaK)T ^CTynaiomHM (nnnoMeTpHHecxHM, 

3 KCUeHTpHHeCKHM). B Aa6opaTOpHbIX yCAOBHHX MOvKHO C03iiaTb yCAOBHH, 

Koraa Mbinma, padoTan b npeoAoneBaiomeM peacHMe, noAHHMaeT xaxoii- 
jih6o rpy3 npn iioctobhhom HaTHaceHHH. Tax oft pokhm Ha 3 breaeTCH 

HaOTOHHHeCKHM (OT rpeH. «TOH» — HaTHHCeHHe). B peaJlbHblX ABH>KeHHHX 
H30T0HHHeCKHH pOKHM — HCXAlOHCHHe, Tax XaX BeJIHHHHa CHJlbl THTH MblLLiU 

Bee BpeMa MeHJieTCfl. Pokhm, npH xotopom CHJia Mbiwubi He ocraeTCH 

nOCTOHHHOfi, Ha3bIBaiOT aHH3DTOHHHeCXHM (paHbUie B JIHTepaT> r pe HCnOJIb- 
30 Ba/ICfl TepMHH «ayXCOTOHHHeCXHH»). 


npH COXpameHHH MbltUUbl hjth 
OT flejibHoro BOJioxHa CHanajia bo3- 

HHKaeT CHJia THrH B XOHTpaXTHAb- 
Hbix xoMnoHeHTax Mbimiibi; npH 
3TOM Ha BHeiHHeM XOHIie MblHJHbl 

erne He perHCTpnpyeTCH B03pacTa- 

HHe ciuibi (pnc. 15, a, 6). 3aTeM 

XOHTpaXTHJIbHbie COXpaTHBlHHeCfl 

xoMnoHeHTbi pacTarHBaioT IlocK. 
M TOJibxo Torjia, xoraa nocneao- 
BaTejibHbie ynpyrne xoMnoHeHTbi 

AOCTaTOHHO paCTHHyTbl, Ha XOHIie 
Mbiumbi perHCTpnpyeTCH H3Me- 
HeHHe CHJibi (pnc. 15,e). 

H3MeHeHHe MexaHHnecxoro 


Mbiwua HaMa/to coKpameHwn 

paccflafiiieHa (aKTMBHoe coctohhhc) CoKpawemie 



a 6 8 


COCTOHHHH XOHTpaXTHJIbHbIX XOM- 

noHeHTOB Mbiumbi npn coxpame- 

HHH Ha3bIBaK)T aXTHBHbIM COCTOH- 

HHeM. ,H,oxa3aTb, hto Mbimua 


Pmc. 15. 

CxeMa nocne^oBaTCJibHocTM MexammecKHX hb- 

jienHH b Mbiiune iipn ee B 036 y>R\aeHHH 


HaxoaHTCH b axTHBHOM coctohhhh, mo)kho, HanpHMep, rax: eCJlH B 
jiaTeHTHbiH nepHOA (t. e. b o BpeMH Meat Ay cTi^yriflijji^Mbiiniibi h 

SoraJieHHeM Ha ee xoHiIe MexaHMecxoro oTBeTa) Mbumly 5 b i ct po 


pacTBHyTb, to Ha ee xoHue mohcho 3aperncTpHpOBaTb 3HaHiirejibHoe 
HaTJDxeHHe —ropa3jio 6ojibmee, 4eM npH pacTHHceiniH noxonineftcn Mbiumbi. 
3to npoHcxoflHT noTOMy, hto GbicTpoe pacTnrHBaHHe nocneAOBaTenbHbix 


ynpyrnx xoMnoHeHTOB no3BonneT npoHBHTbcn bobhc axTHBHOMy cocto- 

HHHHD XOHTpaXTHJIbHbIX XOMnOHCHTOB. ECTb npeAH0J10>KeHHe, HTO 3TOT 

MexaHH 3 M ( 6 biCTpoe pacTnrHBaHHe IlocK) HrpaeT cymecTBeHHyK) pojib npn 

OTTajixHBaHHH b 6 ere h b npbi>xxax: AOxa 3 aHO, hto Mbiiimbi-pa 3 rH 6 aTejiH 

(HanpHMep, HxpoHOHCHan) ctahobhtch 3 JiexTpHHecxH axTHBHbiMH npuMepHO 
3 a 15—25 Mcex no nocTaHOBXH Horn Ha 3 eMAio. 3 to 03 HanaeT, hto 
HM nyjibcaiiHH ot motohchpohob npnxoAHT x Mbiume 3 apaHee, eme ao 
MOM eHTa onopbi. OAHaxo coxpameHiie b Mbirnue 3 a 3 to BpeMH pa 3 BH rbca 
He ycneBaeT. B onopHOM nepHOAe IlocK 6 bicTpo pacTarnBatoTCH, hto 

n03B0A«eT npOHBHTbCH CHAe XOHTpaXTHAbHbIX XOMnOHeHTOB Mbiumbi. 

rioCAeAOBaTeAbHOCTb pa3BHTHH aXTHBHOrO COCTOHHHH H HaTHHveHHH 

Mbiumbi noxa3aHa Ha pnc. 16. 

MexaHHHecxne xapaxTepncTHXH coxpameHHH 3aBHCHT ot BenHHHHbi 
conpoTHBneHHH. IlpH yBeAHHeHHH Harpy3XH (conpoTHBAeHHH, Beca rpy3a) 

npOHCXOAHT TpH H3MeHeHHH. 






1. JlaTeHTHbifi nepHoa yBejiHHHBaerca (p«c. 17). B pemaiomefi creneHH 
3 to CB«3aHO c BpcMeHCM, xoropoe hco6xoahmo, hto6w ycneTb paCTBHyTb 

riOCK no ypOBHB, npH KOTOpOM K30MCTpHHCCKdLH CHJia THTH npCBblCHT Ha 
KOHIiaX MblUiUb! BenHHHHy COnpOTHBJICHHil. 



BpeMM 0 BpeMn ot nasa/ia ctmmyabumm 


Pmc. 17. 

PMC. 16. MlMCIICHHe OCHOBHblX XapaKTCpMCTMK MW* 

riOCJICTIOBUTCJIbHOCT b pH 'IBM (HM HK 1 HBHOIO WCHHOfO COKpHIUCHHB npH yBC.TMMCHMH 

COCTOBHHH M CM/Ibi TBI W MUIIIUU BHClIiHCI O COfipOI HB.1CHMB (llO VhAKM) 


2. BenHHHHa H 3 MeHeHHB n/iHHbi Mbiuiubi (yKopoweHHH) yMeHbuiaeTca. 
3 aBHCHM 0 CTb Meacny BC/iHMHHaMH npeonojiCBaeMoro conpoTHBJieHHB h 
KOH eiHOft nnHHofl Mbiiuubi nonHOCTbK) cootB eT ctB yeT onncaHHoft Bbime 
3 aBHCHMOCTH «n/lHHa— CHJia. T«rH» (cm. PHC. 13 ) . 

3 . CxopocTb yicopoHeHHH nanaeT. Moxny chjioH thth (P) h cxopocTbio 

H 3 MeHeHHfl nJIHHbl MblLUUbl (p) HMeeT MeCTO o 6 paTHO npOnopiIHOHaJlbHafl 

3 aBHCHMOCTb (phc. 18 ); 3 ra 3 aBMCHMocTb MOJKeT 6 biTb onncaHa (J)OpMyjlOft: 
(P+a) * (v + e) = (P 0 + a)e = const, me ♦ P — cwjia Ha KOHue Mbiimibi 
(HanpHMep, npH nocroHHHOfl ckopocth nonbeMa rpy 3 a cw;ia paB^a ero 
Becy), v — CKopocTb, P 0 — MaKCHMajibHa# H 30 MeTpHHecKaa cn/ia, a, e h 

COnSt — KOHCTaHTbl * . 3 TO ypaBHCHHe H 3 aBHCHMOCTb, KOTopyio oho 

onncbiBaeT, iacTo no hmchh HCCJieaoBaTena, BHeanero 6 ojibuuofl bkji&q 
B ee H 3 yneHHe (1938 r.), Ha 3 biBaK>T ypaBHeHHeM A. B. Xhjijul 3 aBHCHMOCTb 

«CHJia — CKOpOCTb» HaXOilHT MHOrOHHCJieHHbie npOBBJieHHB B CnopTHBHOtt 

npaKTHKe (nonpo6Hee cm. tji. V). Ilpw ycTynaiomeM pewHMe auia Turw 
Mbiiuubi TaK>Ke 3 bbhcht ot ckopocth: ec;iH Bbitue cxopocTb yn;iHHeHHfl 
Mbiiuubi, to 6onbiue h cwjia, KOTopyio oHa npouBnaeT (npH Toft >Ke creneHM 

bo 3 6 y >k ne HH fl ). 

n P H pacTBTH b 3 hhh aKTHBHOfl Mbiuiubi npoHCxonHT TaK>Ke HaKonneHHe 
noTeHUHanbHofi 3 HeprHH ynpyrott ne(J)opMauHH, KOTopaa 3 aTeM, nocne 
nepexona c ycrynaiomero Ha npeonojieBaJomHfl pe>KHM coKpaiueHHB, 
MO^KeT nepeftTH b KHHeTHHecKyio 3 HeprHio nBH)Kymerocji 3 BeHa. Pokhm 

1 KOHCTaHTOM HH3blBaCTCB BCJ1MHHHH, (10CT0BHHBB B OnpCAe.ieHHblX yCJIOBHBX. 
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coKpameHHH co CMeHoft HanpaBjieHHH 

ABHHceHHH h c nepexoaoM ot yeryna- 
K)iuero k npeo^ojieBaiomeMy Ha3bi- 
BaHDT peeepcwHbiM . 

T2tKHKTo5pa30M7npH o^Hofi h Toft 
ace creneHH CTHMyjiauHH Mbiumbi ee 

CHJia THrH 3BBHCHT OT: a) AJIHHbl B 

^aHHbifi MOMeHT (cm. pnc. 13), 6 ) cko- 

POCTH H3MeHeHHH flJIHHbl (CM. pHC. 18) 

h b) BpeMeHH ot MOMeHTa Hanajia cth- 

MyJIflUHH (CM. PHC. 16). ri03T0My 
OJ3HH H TOT HCe HepBHblft HMnyjlbC, 
npHme/juiHH k Mbiiuue, 6yaeT Bbi3bi- 
BaTb pa3Hbltt MexaHHHeCKHfl 3<})(|)eKT, 

B 3BBHCHMOCTH OT TOrO, B KaKOM COC- 
TOHHHH HaXO^HTCH B036yHc;iaeMaH 

Mbiuma (H. A. EepHWTefiH). 

§ 16. MomHOCTb, pa6oTa v\ 

3Hepri/m MbiiueHHoro coKpaiueHi/m 

1 

Ecjih Mbirnua coKpamaeTcn aHH- 

30MeTpHHeCKH, TO OHa BbinOJIHHeT 

pa6oTy. npH H30MeTpHHecK0M coKpameHHH nepeMemeHHH hct h noaTOMy 
pa6oTa (b (J)H 3 hhcckom CMbicne) OTcyTCTByeT. AHajiorHHHO o 6 ctoht iiejio 

H C MOIUHOCTbK). B H30MeTpHHeCK0M pOKHMe OHa paBHa HyJIK), B 
aHH30MeTpHHeCK0M — npOH3BeAeHHK) CHJlbl Ha CKOpOCTb H3 Me He HH H flJIHHbl 
MblLUUbl. Il03T0My BejIHHHHbl MOLHHOCTH MOryT 6bITb paCCHHTaHbl H3 
KPHBOH «CHJia — CKOpOCTb ». J\m Ka>KAOrO 3HaHeHHH 3TOfl K'PHBOft MOIH- 

HOCTb paBHa njiomaaH npaMoyrojibHHKa, oziHa H3 BepiiiHH KOToporo 
Haxo^HTca Ha KpHBOH, a BTOpaa — b Hanajie KoopuHHaT (cm. phc. 18 

IIITp HXny H KT Hp H bl e JIHHHH). npH MaKCHMaJIbHOfl CTHMyjlBUHH MblliiUbl 

ee MomHOCTb 3 BBHCHT ot ckopocth coKpameHHB. MaxcHMajibHoe 3HaneHHe 

MOmHOCTH OTMenaeTCB npH OnTHMaJTbHbIX BeJTHHHHaX CKOPOCTH H CHJlbl 

Mbimubi, paBHbix npHMepHO /4 MaxcHMajibHbix 3HaHeHHfl. TaKHM o6pa- 
30M, MaKCHMaubHan MomHOCTb paBHa npHMepHO % (Vs 

x Y& — Yq « Vio) toh BejiHHHHbi, KOTopafl 6bina 6bi ^ocTHrHyTa, ecjiw 6bi 

B OflHOM H TOM 7KQ COKpameHHH MbllllUa MOrjia npOHBHTb OAHOBpeMeHHO 
H MaKCHMaJlbHyK) CHJiy, H MaKCHManbHyiO CKOpOCTb. 

npH coKpameHHH Mbimua pacxoziyeT 3HeprHio, KOTopaa npeBpamaeTca 
b pa6oTy h Tenjio. B H30MeTpHHecKOM pe>KHMe, Koraa MexaHHHecKaa 
pa6oTa paBHa HyjiHD, bch ocBoGo^KzieHHaa b pe3yjibTaTe xhmhhcckhx 
peaKimH 3HeprH« npeBpamaeTca b Tenjio. B aHH30MeTpHnecK0M pe>KHMe 
OAHa nacTb 3HeprHH 3aTpaHHBaeTca Ha coBepmeHHe MexaHHnecKOH pa6oTbi, 
a Apyran nacTb nepexo/iHT b TeruiOByK). OTHomeHHe BbinojiHeHHofi pa6oTbi 
k o 6 iuhm 3aTpaTaM 3HeprHH (pa6oTa + Temio) Ha3biBaeTCH, xax h 3 bcctho, 

K03(j)(})HimeHT0M nOJie3HOrO ^efiCTBHB; K.n.A. Mbimilbl 3aBHCHT ot ckopocth 

ee coKpameHHH. Oh MaKCHMajieH npH ckopocth, paBHoil npHMepHO 20 ^oot 

MaKCHMaJIbHOft. 


noiiOMHreiibHan 0 OTpmtate/ibHa* 



Pmc. 18. 

3aBHCHMOCTb CKOpOCTH MlMCHeHHfl 
MblUHIbl H MOUUIOCTM OT CM/lbl THI H MbllJIUbl 



§ 17. MexaHnnecKoe AewcTBMe Mwiim 

MexaHHnecKoe AeficTBHe Mbinmbi npoaBJiaeTca KaK Tara, npHJioa<eHHaa 
k MecrraM ee npHKpenjieHHa. 


17 . 1 . Cvma n pe3y/ibT3T t am Mbiuiu 


Cu/ia mneu Mbuuybi 3 aeucum om coeoxynnocmu MexaHunecxux, ana- 
moMunecKux u &u3uoAoemeaaix yc/ioeuu. 

OcHOBHbiM MexaHHnecKHM ycjioBHeM, onpeziejiaioiiiHM Tary 
Mbimubi, aBJiaeTca Harpy3Ka. Be3 Harpy3KH Ha Mbimuy He MoaceT 6biTb 
ee CHJibi Tarn. Harpy3Ka pacTarHBaeT Mbiumy npH ee ycTynaiomen pa6oTe. 
IlpoTHB Harpy3KH Mbirnua BbinojiHaeT npeojiojieBafomyio pa6oTy. C 
HapacTaHHeM Harpy3KH cHjia Tarn Mbiuiubi yBejiHHHBaeTca, ho He 6ec- 
npenejibHo. Harpy3Ka mo>kct 6biTb npeacraBJieHa BecoM oTaromeHHa, 
a TaK>xe ero chjioh HHepuHH h npyrHMH cHjiaMH. Bojibiuee ycKopeHHe 

OTHromeHHB Bbi3biBaeT 6ojibmyio CHjry HHepuHH. CriejiOBaTejibHO, h npn 

He oneHb 6ojibiuoM oTaromeHHH, yBejiHHHBaa ero ycKopeHHe, mo>kho 


yBejiHHHBaTb Harpy3Ky, a 3HaHHT, h CHjry Tarn Mbiuiubi. 

AsHHceHHe 3BeHbeB b KHHeMaTHHecKOH uenn xaK pe3yjibTaT npHJio- 

>KeHHH TBTH MbllUHbl 3aBHCHT TaK>Ke OTI a) 3aKpenjieHHH 3BeHbeB; 6) co- 
OTHOUieHHfl CHJ1, BbI3bIBaK)mHX ABH^eHHe, H CHJI COnpOTHBJieHHB; b) Ha- 

najibHbix ycjiOBHH ABH>xeHHH. FIpH pa3JiHHHbix ycjiOBHHX 3aKpenneHHa 

3BeHbeB b nape ojiHa h Ta a<e Tara npHBOAHT k HeonwHaKOBOMy pe3yjib- 
TaTy — pa 3 HbiM ABH>KeHH 5 iM 3BeHbeB BcycraBe. B 6HOKHHeMaTHHecKOH nape 
MO)xeT 6biTb 3aKpenjieHO oaho hjih flpyroe 3 bcho, jih6o o6a CBo6oziHbi, 
jih6o o6a 3aKpenjxeHbi (pnc. 19 ). Cootbctctbchho B03HHKHyT ycxopeHHa 
OAHoro H3 3BeHbeB, jih6o o6ohx BMecre (BCTpenHbie ziBHaceHHa), jih6o 
coeAHHeHne 6yzieT cjjHKCHpoBaHO. j^jia ABycycTaBHon Mbiuiubi, He roBopa 
yace o MHorocycTaBHbix, B03Moa<Hbix BapnaHTOB HaMHoro 6ojibme. Ha- 
KOHen, oco6o Baaoibi juia 3(J)(J)eKTa Tarn Mbiuiubi HanajibHbie ycjiOBHa 
ABHaceHHa — nojio>KeHHe 3BeHbeB napbi h hx cxopocTb (HanpaBjieuHe h 

BeJIHHHHa) B MOMeHT npHJIO^eHHH CHJibi THTH MblLUUbl. 

H3 a h a T OMHHeCKHX yCJlOBHil npOBBJieHHB THrH Mbiuiubi Hano 

Ha3BaTb cTpoeHHe Mbiuiubi h ee pacnono^eHne (b naHHbin momcht 
ABH>K eHHH). OH3HOJiorHHecKHfi nonepeHHHK Mbiuiubi (nnomazib ceneHHB 

nepe3 Bee BOJiOKHa nepneHAHKynapHo k hx nponojibHbiM ocbm) onpenenaeT 



Phc. t9. 

Pe3yjibTaT Tarn Mbimubi (M): 

a -—npw BepxHeH onope. 6 —npw hhjkhch onope. 
« — 6ei onopu, —npH ^mtcauHH aHTar ohhct 3 mh 


cyMMapHyK) Tary Bcex bojiokoh c 
yneTOM hx B3aHMHoro pacnonoace- 
HHa. Ot pacnonoaceHHa bojiokoh 3 a- 
bhcht h BejiHHHHa hx ynpyroH ;ie(|)op- 
MaiiHH npn pacTarHBaHHH Bceft Mbiin- 

Ubl, a 3HaHHT, H BejiHHHHa B03HHKai0- 

llihx ynpyrnx chji. PacnojioaceHHe 
Mbiuiubi b Kaac/ibiH momcht nBHa<e- 
HHa onpe^ejiaeT yroji ee Tarn otho- 
CHTejibHO KOCTHoro pbinara h bcjih- 
HHHy pacTarHBaHHa, hto BjinaeT Ha 
BejiHHHHy MOMeHTa CHJibi Tarn Mbiin- 

ubi. npn yrjiax, OTjiHHaHDmHxca ot 









npHMoro, KaK y>Ke roBopHnocb, KpoMe 
maa coeraBjiaiomaa Tarn Mbimubi; c 
rnaeTca Bpamaiomaa. 


Bpamaiouiefi HMeeTca h yicpeimaio- 
YBejiHaeHHeM ynperuiaiomefl yMeHb- 




ycjiOBHa npoaBJieHHa Tarn Mbiuiiibi b 


OCHOBHOM MO5KH0 CBeCTH K ee B036y* fl eHHK> H yTOMJieHHK). 3 th fl B a 

aK,TC51 Ha B03M0>KH0CTS,X Mwrnubi, noBbimax hjth cwircaa 

C6 CMJiy 1H1M. 


BejiHHHHa CHjibi Tara Mbimubi cBa3aHa c 6bicTpoTof! ee npoaojibHoft 

aettopMauHH.^ yBejiHneHHeM ckopocth coKpameHHa Mbiumbi npn npe- 
oaojieBaiomeH pa6oTe ee cmia Tara yMeHbmaeTca. FIpn ycTynaiomert ace 
paooTe yBejiHHeHHe ckopocth pacTaraBaHna Mbiumbi yBejiHMHBaeT ee cnjiy 

TarH. 3 to oaeHb BaacHo aj la oiichkh CHjibi Tara Mbiumbi npH 6bicrpbix hbh- 

aceHHax. 

6HOKHHeMaTHHecKHX uenax aencTByiOT Te ace (JjaKTopbi, onpeae- 

jiaiomHe pe3yjibTaT Tara Kaacaoft Mbiumbi. Ho tbk kbk b 6noKHHeMa- 

ranecKOH ixenH Bee 3BeHba Tax hjih HHane B3anM0CBa3aHbi, to b KaacnoM 
KOHKpeTHOM cjiynae jiHixib coBOKynHOCTb Bcex (JiaKTopoB onpenejiaeT 
pe3yjibTaT pa6oTbi Mbirnu b uenoM. 


. 17.2. Pa3HOBHflHOCTH pa60Tbl MbIUJU 


Pa3H06udH0cmu padowbi Mbiiuij onpedennfomcx cowemanueM u 3 m ene- 

huu ux cu/ibi rrmeu u dnunbi. 

Bnabi pa6oTbi Mbium (npeoaoaeBaiomaa, ycrrynaiomaa) onpeaeaaiOTca 
ToabKO xapaKTepOM H3MeHeHHa zuiHHbi Been Mbiumbi: yKopoHemieM, 
yaJiHHeHHeM Han ace coxpaHeHHeM aanHbi. Jinn Kaacaoro H3 3 thx Tpex 
caynaeB cymecTByeT B03MoacHOCTb no MeHbinen Mepe Tpex BapnaHTOB 
H3MeHeHHa CHjibi Tara: yBeanHeHHa, yMeHbineHiia wan coxpaneHHa ee 
nocToaHHofl. TaKHM o6pa30M, cxeMaTHnecKii MoacHo BbiaeaHTb aeBaTb 
ranHHHbix pa3 HOBH^HOCTeH pa6oTbi Mbimu. (ra6ji. 1). 
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T a 6 it h u a 1 


THnHHHbie pa^HOBHAHOCTH pa6orbi mmuiii 


CHJia T*TH MblUIUbl 


yBejiHHHBaeTCfl 


noCTOHHHafl 


yMeHbiuaeTCfl 


Bha pa6oTbi 


yMeHbiuaeTCfl 


1. .ZjBHHCeHHe «flO OT- 

Ka3a» 

2. H 30 T 0 HHMeCK 0 e 
npeoflOJieuHe 

3. Pa3roH ao MaKCH- 

MyMa CKOpOCTH 

II pe oa o JieBa fo ma » 


iJjiHHa MuuiubJ 


nocTOAHHaa 


4. ycHJieHHe d)HKca- 


11HH 


5. FI OCTOBH H3JC 4)HK- 
ca hhb 

6 . Ocjia6jieHne (})mk- 

cauHH 

CTaTHHecKaa 


yiica HHHBaeict 


7. TopMo^ceuHe ao 


OCTa HOBKM 


8. MioTOHHHccKoe yc- 

TynaHHe 

9. ripHTOpMaiKHBaHHe 

c ycTynanHeM 

ycTynaiomaa 


Ha3BaHHfl pa 3 HOBHAHOCTeH ycAOBHbie, nocKOAbKy B npaKTHKe He cAO)KH.iocb eme onpe 


leAeHHOH TepMHHOJIOrHH. 


Bo BpeMa coxpaHemin noaoaceHHa Teaa HMeeT MecTO nocToaHHaa 
cbHKcauHa (5), ho MoryT 6biTb cnynaH, Koraa Heo6xoaHMO ee 

ycHJieHHe (4) hjih bo3MO>kho ocna6neHHe (6). H 30 T 0 HHHecKHft 
ABHHceHHax (2 h 8) npaKTHHecKH He BCTpeaaeTca. B Hanane Ka>Kfloro 





aKTHBHoro ABH>KeHHfl Bcerna HMeeT Mecro pa 3 i 
pocTH ( 3 ). FIpeKpameHHe UBH>xeHHfl pa 6 oToft Mbiiuu 


yBejiHHeHHe cxo- 

CTBHe HX T op* 


m o 3 a m e fl pa6oTbi (7). riocjienHHe nBe pa 3 HOBHUHOCT h caMbie pac 


npocTpaHeHHbie b 




BHXCeHHHX H 3 aCJiy>XHBaiOT OCC)6orO BHHMaHHH 


B 


(J)H3HMecKHX ynpa>XHeHH5ix (oco6eHHO cKOpocTHO-cmiOBoro xapaKTepa) 

ycrynaiomafl pa6oTa ouHofi h Toft >xe Mbiiuubi nepexouHT b npeonone- 

Baiomyio. B 3 tom cjiynae 6o/iee iiojiho Hcnojib3yK)TCfl cmibi ynpyroft 

aecbopMauHH. B c.no>KHbix .aeHCTBHBx ouHa h Ta >xe Mbiinua MoxceT He 


pa3 


BKJIIOHaTbCB 


B 


pa6oTy, H3MeHHB 


npH 


3TOM 


ee 


0 C 06 eHH 0 CTH 


(pa3 HOBHflH OCT h) . 

Xotb pa6oTa Mbiiuu h npoaBJineTCH TOJibKO nepe3 hx Tury, pa3H0- 

BHflHOCTH pa 60 TbI B 3aBHCHMOCTH OT KOHKpeTHbIX yCJIOBHft OHCHb pa3- 

H006pa3HbI. 


§ 18. TpyrmoBbie b38mmoagmctbmii mmuju 

XleHCTBHe Mbiumbi b 6HOKHHeMaTHHecKHX uenax B HOpMajIbHbIX yc- 
jiobhbx HHKoraa He 6biBaeT H 30 JiHp 0 BaHHbiM. Mbiumbi ynacTByiOT b 
ZjBH>KeHH5ix rpynnaMH, npH cjiohchom B3aHMoneftCTBHH xax Meaqiy rpyn- 
naMH, Tax h BHyTpn hx. 


18.1. Pa6oHMe m onopHbie thth Mbiuuu 

PadoHue rmau Mbiiuu (duHdMmecKcm padoma) o6yc/ioe/iueaiom ew- 
no/menue deuwenuu, a onopnbie rmau Mbiiuu (cmamuHecKcm padoma) 

co3darom neodxoduMbie yc/ioeux dm jmoao . 

Mbiumbi, ocymecTBJunomHe ubhjxchhh nouBHXCHbix 3BeHbeB, o6ecne- 
HHBaiomHe axTHBHbie ABmxeHHJi, co3<aaK)T p a 6 o h h e Tara. 3 th Mbiiuubi 
H 3 MeHHK>T CBOK) fljiHHy, coxpaiuaioTCH npH npeouojieBaioiueft pa6oTe h 
pacT«rHBaK)TCH npn ycrynaioiueft. 

BbinojiHeHHH aBH>xeHHfi xax npn onope, Tax h 6e3 onopbi 
(noneTHbie (J)a3bi npboxxa, 6era h t. n.) Heo6xoaHMO co3naBaTb onopy ujw 

pa6oTaiomHx Mbiiuu. 3BeHb« Tejia, conpHxacajomHeca c 


OnopHUB 


PafiOMMt 



onopoft 


onopHbie 3BeHbH, coxpaHaioT CBoe nonoace- 


HHe h cB«3b c Heft (HanpHMep, b BHce, phc. 20) 6jiaroaapa 
o n o p h bi m TaraM Mbiiuu. 3 to CTaTHHecxaa pa6o- 
Ta, (JjHxcHpyiomaH cycraBbi. KpoMe toto, 4)HxcHpyK)T- 
ch Te hjih HHbie 3BeHbH Teua, hto co3uaeT onopy ujih 
Mbiiuu, BbinojiHBioiuHx uHHaMHHecxyio pa6oTy. 
nojiynaeTca b uenoM CBoero poua (JiyHuaMeHT nnx 

nouBH>xHbix 3BeHbeB, UBHJxymuxcH OTHOCHTenbHO upyr 

upyra h oTHocHTejibHO onopHbix 3BeHbeB. 


TaxHM o 6 pa 30 M, 


Bee 


Mbiiuubi, ynacTByioiuHe 


OnopHWB 


b uBHraTejibHbix ueftcTBHHx, paGoTaioT jih6o CTa- 

THHeCXH, J1H6 o UHHaMHHeCXH. 3 th BHUbI pa6oTbi 

3aBHCHT upyr ot upyra. B UBH>xeHH5ix, Tpe6yiomHX 

o6bIHHO 6bIBaiOT 


T«r, 


Pmc. 20. 

OnopHbie h pa6oHHe 
Turn Mbium 


3HaHHTeJIbHbIX pa 60 HHX 

3Ha4HTejibHbiMH h onopHbie THrH. 

BBHuy Toro hto UJiHTejibHaa CTaTHnecxaH pa6oTa 
yTOMHTejibHa, Hepeuxo CTaTHHecxHe onopHbie Tarn 





3 aMeHHK>TCfl CBoero poaa «onopHbiMH» zihhsmhhcckhmh TaraMH. B 3 Thx 
cjiynaax onopHbie 3BeHba He oeraioTca coBepiueHHO HenoziBH)KHbiMH, ohh 

aBHXCyTCB, TOJIbKO C MBJlblMH pa3MaxaMH (HanpHMep, KOJie6aHHfl n03B0H0«l- 

Horo cTOJi6a npn xoflb6e). 

18.2. BuOatlHaMMHeCKM nO/lHOCBB3HblM MeX3HM3M 

Mbiiuijbi, oKpyjtcafoiyue cycmae , tftyHKifuoHupytom, o6pa3yx co&ue- 
cmHO (pyHKyuoHci/ibHbie epynnbi: a) coeMecmnoeo deucmeim — cunepeucmbt 
u 6) npomueono/ioMHoeo deucmeun — anmaeoHucmbi. Hx coe.iacoeaHHcw 
rmea npeepauiaem Heod hooch biu cycmae e 6uodunaMuuecKu noAHOcesn - 

Hbiu Mexanu3M c onpedeneHHbiM Hanpae/ienueM deuxcenuA u CKopocnw to 

3eena. 

Mbiinubi-aHTaroHHCTbi, ynacTBya b abh)K€hh£X, BbinojiHJUOT ycTy- 
naiomyio pa6oTy; pacTarHBaacb, ohh topmo 3 «t jiBHaceHne. Ecjih 
^ eftCTBHe hx Tara CTaHOBHTca paBHO neficTBHio cHHeprncTOB, to b c;iy* 
nae npeKpameHHH jiBHJKeHHa ohh cTaHOBHTca MbiiuiiaMH-cjjHKcaTopa- 
mh nojiox<eHHfl Toro 3BeHa, k KOTopoMy npnjioweHbi hx thth. 

CHHeprH3 M h aHTaroHH3 M b pa6oTe Mbimu OTHOCHTejibHbi. Tax, 
npOTHBonojio>KHO HanpaBneHHbie cocTaBjunomHe Mbiimi-CHHeprucTOB 
MOKHO paCCMaTpHBaTb KaK B3aHMHO aHTarOHHCTHHeCKHe. B cboio one- 
peab, coBMecTHa« Tara CHHeprncTOB h hx aHTaroHHCTOB o6ecnenHBaeT 

3aAaHHbIH 3(J)Ct)eKT, 3HaHHT, OHH B H3BeCTHOft CTeneHH npOHBJIBKJT CH- 
HeprH3M. 



Pmc. 21. 

B3aHMo^eficTBHe Mbiuiu b HeofluoocHOM cyciaBe: 

a — HanpaBJieHHe Turn Mhiuiu, 6 — cocTaBJimouiMe hx tjith, e —cyMMapHwe tin 

B MHoroocHbix cycTaBax ynpaBJieHne HBHXveHHHMH — npeBpamemie 

MeXaHH3Ma HenOJIHOCBH3HOrO (c MHOTHMH B03M0>K HbIMH ABH)KeHHH- 

mh) b nojiHocB«3Hbift (c eflHHCTBeHHbiM aBH>KeHHeM) — ocymecTBjweT- 
ch 6jiaroziapfl cnenyiomeMy B3aHM0zieftCTBHio (JjyHKUHOHajibHbix rpynn 
Mbiuiu (phc. 21). CoBMecTHaa T«ra CHHeprHCTOB (5,, S 2 ) onpeae^xeT b 

OCHOBHOM HanpaBJieHHe J 3 BH)KeHHB 3BeHa. B TO >Ke BpeMB HX aHTarOHHC- 
Tbi (A i , A z ), pacTarHBaxcb, HanparaiOTca, npHTopMancHBaiOT aBHHce- 



HHe. COBMeCTHO C CHHeprHCTaMH OHH OnpeaeJlHIOT BeJIHHHHy CKOPOCTH 3Be- 

Ha. AHTaroHHCTbi (KaK h CHHeprHCTbi) o6biHHO hmciot HanpaBJieHHe thth 
non yrnoM jipyr k apyry. FIoaTOMy cocraBJiaiomHe hx thth, HanpaBjieH- 
Hbie b npoTHBonojio)KHbie CTopoHbi (Pi , Pi h P 2 > P -2 )> TaioKe ynacTBy- 

H3T b onpeae/ieHHH HanpaBJieHHa nBH>KeHHH. 

Mtuk, paBHOiieHCTByjouxaJi Tarn cHHeprncTOB — jiBH>Kymaa Tara 
(Hi + Z7 2 ), a paBHoaeHCTByjomaa Tarn hx aHTaroHHCTOB — TopM03amaa Ta¬ 
ra (Ti 4 - T 2 ). Pe3yabTaT hx coBMecTHoro neHCTBHH — ycKopaioiuaa Tara — 
onpeaejiaeT BejiHHHHy ckopocth kbk BeKTopa. PaBiionencTByiomHe Bcex 

HopMajibHbix cocraBJiaioiuHX (nepneHAHxyjiapHbix k HanpaBJieHHto jiBHace- 

HHa) — HanpaBJiaiomHeTarn (P x — P 2 mR x — R 2 ) — onpenejiaroT HanpaBJieHHe 
ckopocth KaK BeKTopa. Bee (JjyHKiiHOHajibHbie rpynnbi Mbimix MHoroocHoro 


cycTaBa, H3MeHaa cboh ABH^Kymne, T0pM03amHe h HanpaBJiaiomne Tarn, 

ynpaBaaioT jiBH>KeHHHMH. HenojiHOCBH3Hbift MexaHH3M cycTaBa 6jia- 

ronapa comacoBaHHoft pa- 



Crn6aTe/in 

Pa3rn6aieflM 

Cm6aTe/iM 

Pa3rn6aTe/ui 

Crn6aTejiM 

Pa3rn6aTe/iH 


6oTe (t)yHKmioHajibHbix rpynn 
Mbimix npeBpamaeTca b 6ho- 

JlHHaMHHeCKll nOJIHOCBa3Hblft 

MexaHH3M (6uoMexaHU3M) . BejiH¬ 
HHHy OCHOBHbIX Tar MO>KHO nOCTO- 

aHHO h uejieHanpaBjieHHO H3Me- 
HaTb. 3 to no3BOJiaeT HenpepbiBHO 
ynpaBJiaTb H3MeHeHHaMH HanpaB- 

JieHHa H 6bICTpOTbI ABH>KeHHfi. 

Korna ABH>KeHHe BbinojiHaeTca 
npoTHB nocToaHHoro conpoTHBJie- 
una (HanpHMep, cnjibi TpeHHa) jih- 
60 yBejiHHHBaK)meroca (HanpHMep, 

ynpyrofi cnjibi), TopM03amee aefi- 

CTBHe aHTaroHHCTOB MO>KeT OT- 

cyTCTBOBaTb (pnc. 22, a — A, B ). 

YcKopaiomee >Ke neficTBHe cHHep- 


rncTOB npoTHB chji ynpyrocTH (Ha- 


I 




Crn6aTeyib 



Pa3rM6aie/ib 


npHMep, b ynpa>KHeHHax c 3 cnaHjie- 
Pom) B03pacTaeT, a npoTHB chji 
HHepuHH (HanpHMep, c raHTejia- 
mh) k KOHuy jiBHH<eHHa yMeHbma- 

eTca (cm. pnc. 22, a — B , C). FIo3- 

TOMy, b nacTHocTH, ynpa>KHeHHa 



CrM6aie/ib 



Pa3rn6aie/ib 


Pmc. 22. 


BaaiiMOAeficiBHc aHTaroHwcTHHecKHx 

Mbiiim: 



a — npn conpoTHBJicHHax: A — hoctoihhom; B — yMCHb- 
uiaiouicMCs: C — yBCJiMMHBaioiueMci; 6 — opH TCMne: 

/ — mcajichhom; II —6ucTpoM (no BaxrojihAepy) 


c 3cnaHaepoM h raHTejiaMH pa 3 JiH- 
naioTca no xapaKTepy pa6oTbi 
Mbiuin. npn yMeHbiuaiomeMca co- 
npoTHBjieHHH (HanpHMep, cHJia 

HHepiIHH) TOpMO>KeHHe aHTaroHHC¬ 
TOB no3BOJiaeT j>eryjiHpoBaTb 
6blCTpOTy flBH)KeHHH H OCTaiiaBJlH- 
BaTb HX B Hy>KHblft MOMeHT. 

BjiHaHHeM ynpyrnx h HHep- 

UHOHHbix chji o6bacHaeTca pa 3 Hoe 



coriiacoBaHne thi~h CHHeprHCTOB h airrar ohhctob b noBTopmouiHxoi 

KOJie6aTejibHbix aBH/KeHHHX pa3Hoft nacTOTbi. B MemieHHbix ABmceHHJtx 

pa6oTa Mbiuiix npoTHBonojio>KHOfi thth HepeayeTCH (pwc. 22,5). Mbiuma- 

aHTaroHHCT, HanpHrancb, topmo3ht nBH>KeHHe h, ocTaHOBHB 3 bcho, cteb 
CHH cprHCTOM, cnocoGcTByeT nBH>KeHHK) b odpaTHyK) cropoHy'. C 

yBCJIHHeHMeM HaCTOTbl ilBHvKCHHji aKTHBHOCTb MbILUlX CMCUiaCTCX BO BpCMe- 

hh h nocTeneHHO Bee 6ojn>iue coBnaaaeT. 

PacnpezieneHHe ycHjmft b rpynne Mbimix naHHoro cycraBa no xojiy 

JlBHvKeHHH H3MeHBCTCH. OiejiyeT Jlo6aBHTb, MTO npaKTHMCCKH HCB03M0>KH3 
COBepiiieHHO TOHHaH J103Hp0BKa BeJIHHHHbl THTH KaHCAOfl MblUIUbl, 6blC- 
TpOTbl HapaCTaHHB THTH, BpeMCHH «BKJHOHCHHB» H «BbIKJHOHeHHH» MblLli- 

ubi. rio3TOMy Bcerna b toA hjih hho# creneHH bo 3 hhkbiot paccorjiacoBaHiui 

T«r Mbium, HTO HBJIHeTCH OHHOfl H3 maBHblX BHyTpCH HHX HOMCX B 

ynpaBJieHHH iiBH>KeHHHMH. HaynHTbCB npeoaoncBaTb paccomacoBaHHH tht 
M biixiu oneHb Henpocrro. 3to on Ha H3 rnaBHbix 3 an an npn oBnaneHnn 

aBH)KeHH»MH, nyTb K HaH6oJlbliieft 3K0H0MHMH0CTH H TOHHOCTH ZlBlOKeHMfl. 


5HOMEXAHHHECKAH CMCTEMA 

ZIjih H3yHeHH« onopHO-nBHraTejibHoro annapaTa nejiOBeica xax 6 ho- 
MexaHHHecKoft cncTeMbi Heo6xonHMO nocjienoBaTe/ibHo paccMorperb crpo- 
eHHe 3 toi 1 cncTeMbi h ee cBoficTBa. C tohkh 3peHM« 6noMexaHHKH onopHO- 
ABHraTejibHbin annapaT — 3 to ynpaBjineMbie 6noKHHeMaTHHecKHe uciih 
( 3 B€HbH h hx coennHemiH), ocHauueHHbie rpynnaMH Mbiuiu. BMecTe ohm 
B binojiHBiOT 3anaBaeMbie zibh>k6hh$i xax 6noMexaHH3M. 

§ 19. CTpoeHue 6noMexaHHHecHOM CMCTOMbi 

CaMon xapaKiepHOH nepTofl cTpoeHMB 6noMexaHMHecKofl cncreMbi 
CHHTaeTCH ero nepeMeHHbift xapaKTep. M hhcjio aBHJKymnxcji 3bchbcb« 
h creneHM CBo6ozib! nBH>KeHHfi, h cocTas MbimeHHbix rpynn, h hx 
B3aHMOAeHCTBn« nepeMeHHbi. 

19.1. 3BeHbfl 6noKMHeMaTMHecKMX uenen 

EuoKUHeMamunecKue yenu onopHO-dsueameAbHozo annapamu cocmo- 
Atn 143 nodeuMHO coeduneHHbix 3 eenbee (meepdbix, ynpyeux u eu 6 xux) 
u omnuHcnomcn ux nep€M€HHbiM coctnaeoM , ceoeu Oauhou u (fiopMou 
(cocmasHbie pbmaeu u mcuwihuku). 

OwKCHpoBaHHe cycTaBOB (6jioKana) h hx ocBo6o>KiieHHe (chbthc jx h- 

HaMHMeCKHX CBH3eH — TBTH Mbllliu) H 3 MCHJUOT HHCJIO JIBMJKymHXCB 3BCHbeB 

b uenn. OHa MO>KeT npeBpaTHTbca xax 6bi b ojiho 3bcho hjih coxpaHHTb 

ABH)KCHH6 B HBCTH COHJieHCHHH HJIH BO BCeX COHJieHCHHflX. 

PaccTOHHHe no npHMofl ot npoxcHMaJibHoro coHJieHeHHB jio kohub 

OTKpbiToft uenn npn ee crn6aHHH-pa3rH6aHHH H3MeHBeTCB. MHoro3BeHHbie 
MaBTHHKH no3TOMy HMeJOT nepeMeHHyio iuiHHy. 3 to bjihbct Ha BejiHHHHy 

HHepTHOrO COnpOTHBJieHHB (H3MeHeHHfl MOMeHTa HHepIXHH). 

BHOKHHeMaTHnecKHe ueHH, 3 aMbiKaflCb reoMeTpHnecKH (cBB3biBaHHeM 

Me way co6oft KomieBbix 3BeHbeB), H 3 MeHBK>T cboh cBOftcTBa (nej^eiiaHa 

yCHJIHfi, B03M0>KH0CTH ynpaBJieHHH). B HaCTHOCTH, B03HHKaK)T COCTaBHbie 



pbiaara co cnoacHOfi nepeaanefi Tar MHorocycraBHbix Mbiiun. TBepnbie 

'jBCHba (kocth), ynpyrae (Mbiumbi) h ra6KHe (cbh3KH, cbmh Mbiiinibi 

H HX CyXO>KHJIHfl), H3MCHH5I CTeneHb H XapaKTep CBOerO yHaCTHfl B 

.OBHJKeHHHX, o6ecneaHBaiOT MHoroo6pa3Hbie bo3mo>khocth nBH>KeHHft. 

19.2. MexaHM3Mbl COeflMHeHMM 

MexaHU3Mbi coeduHenuu 3eenbee e duoMexammecKux ijervix u neod- 
HoocHbix coH/ieneHunx no 36 o ah tom onpedennmb mpedyeMoe deuotoenue 
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dnasodapn o6pa3oeaHUfo 6uoduHaMimea<u noAHOC6H3Hoeo Mexanu3Ma. 

EliOaHHaMHHeCKH nOJIHOCBB3Hblfl MexaHH3M (6HOMeXaHH3M) XapaKTe- 

pmyeTCB BbiKjnoaeHHeM jthiiihhx b naHHOM abhhcchhh CTeneHefl CBo6oabi. 
Tarn rpynn Mbium o6ecneHHBaiOT Tpe6yeMoe HanpaBJieHHe ABHaceHHfi 
3BeHbeB b 6HOKHHeMaTHHecKHX nenax h peryjiHpoBaHHe hx cKOpocreft. 
KpoMe 3Toro, Mbiumbi npn Heo6xo,aHMOCTH orpaHHHHBaiOT h pa3Max 
,OBH>KeHHfi, 3aTopMa5KHBaa 3BeHb« paHbiue, neM HacrynaeT naccHBHoe 

OrpaHHHeHHe (K0CTH0-CyCTaBH0-CBa30HH0e). 

HanpaBJieHHe nBiDKeHHfi, ckopocth 3BeHbeB h pa3Max aBHacemiii b pane 
cycraBOB B3aHMOCB«3aHbi 6jiaronapa coBMecTHOMy aeficTBHio MHorocy- 
craBHbix Mbiiuu. 

19.3. MbiujeHHbie CHHeprHH 

MbiineHHbie Tara b 6HOKHHeMaTHHecKHX nenax cKjianbiBaiOTca b mbi- 
ineaHbie CHHeprHH — corjiacoBaHHbie Tara rpynnbi Mbiiuu nepeMeHHoro 
neftCTBHa, ynpaBJikiomHe rpynnoH 3BeHbeB. 

C onHofi CTopoHbi, Mbiumbi H3MeHaioT CBoe neftcTBHe no xony 
ABHHceHna, neflcTBne. hx nepeMeHHO. C npyrofi CTopoHbi, b cnoacHbix 
ycTaHOBHBiiiHXca nBHaceHHax coBMecmoe nefiCTBHe Mbirnu hbctojibko 

CTa6HjibHO, hto ohh npencTaBJiaiOT co6ofi BecbMa nocToaHHbie 
ycroiiHHBbie o6benHHeHHa («ABHraTejibHbie aHcaM6nH», no A. A. Yx- 

TOMCKOMy). 1 

3thm o6ecnenHBaeTca ynpaBjieHHe KaacnbiM 3bchom h bccm 6homc- 
xaHH3MOM b uejioM b cooTBeTCTBHH c peinaeMoft nBHraTejibHofi 3ananefi. 

M3 6eCHHCJieHHOrO KOJIHHeCTBa B03M0>KHbIX ABHaceHHft BbinenajIHCb, yco- 

BepineHCTBOBajiHCb h CTauiH npnMeHaTbca jinnib HeMHorae, HaH6ojiee 

nejiecoo6pa3Hbie. OnpenejiaiomyK) pojn> b 3tom HrpaiOT Mbi- 

ineHHbie CHHepran, HaxonamHeca non KOHTponeM h ynpaBjiaeMbie co 
CTopoHbi HepBHOH CHCTeMbi. Mx aKTHBHocTb CTporo coniacyeTca c 
MHoacecTBOM CHji, npnjioaceHHbix k kocthbim 3BeHbaM, h HanpaBjieHa Ha 
Han6oJiee pannoHajibHoe Hcnojib30BaHHe 3axoHOB 6HOMexaHHKH nna pe- 

rneHHa 3anaaH ABHraTejibHoro neficTBHa. 

§ 20. CBOMCTBa OHOMeXaHMHeCKOM CHCTeMbi 

EnoMexaHHaecKaa CHCTeMa xapaKTepH3yeTca nponeccaMH nBHraTejib- 
Hofi aeaTejibHOCTH, ee 3Heproo6ecneaeHHa h ynpaBJieHHa ziBHraTejibHbiMH 

. jieficTBHHMH. CBottcTBa SHOMexaHHHecKofl CHCTeMbi no3BonaiOT peryjiH- 

poBaTb noRBOjx h pacxon 3HeprHH h ynpaBjiaTb nBHaceHHaMH b nepeMeHHbix 
ycnoBHax npn CMeHe nBHraTenbHbix 3aaaa. 




20.1. BHepreTvmecKoe o6ecneHeHMe abhm<6hmh 

MexaHHHecxafl 3Heprna 6HOMexaHnnecKofl chctcmm pacxoayeTca, c 
V .OflHOfi cropoHbi, 3(])(t)eKTHBHo (Ha BbinojiHeH H€ 3anaHHbix ab h ace hh ft), a 

c apyrofl — Henp0H3B0AHTejibH0 (paccewBaHHe 3HeprnH). OHa HbieeT aaa 

HCTOHHHKa: nOABOAHTCH B CHCTeMy H3BH6 (pa6oTa BHeillHHX CHJl) H H3HyTpH 

(npeBpameHHe XHMHHecicoft 3HeprHH b MexaHnnecxyio). 

npw ABHaceHHax b 6HOMexaHHHecicofi cwcTeMe npoHcxoanT ae<t>opMa- 

UHHia) /i o 3 h a a — nepeMeHano3biKaK B3aHMHoropacnojio)KeHHJi 3BCHbCB 
nOA aefiCTBHeM BHyTpeHHHX H BHeillHHX CHJl; 5)MblLUeMHaH — H3MC- 
HeHHB AAHHbl H nonepeHHHKa MblULlU npw HX COKpaillCHHH H paCT»rHBaHHH, 

HanpjOKeHHH h paccna6neHHH (H3MeneHHa coKpaTHTe/ibHbix h ynpyrnx 
3 jieMeHTOB npw B036y>KAeHHH h Harpy3Kax); b) b h y t p e h h h n — CMe- 

IUeHHe MBHCHX H JKHAKHX TKaHeft npH yCKOpeHHRX, MTO BbI3blBaCT noaBJICHHe 
BHyTpeHHHX CHJl HHepUHH H TpeHHH. 

no3Ha« jieijiopMauHB h ecTb, co6ctbchho roBopa, Te ABnaceHita, 
KCTopbie Heo6xoaHMbi aah pemeHHa ABHraTenbHoft iajaMM. Ha pa6oTy no 

nepeMemeHHio 3BCHbeB Tena 3Heprna 3aTpanHBaeTca 3<J><|)eKTHBHO. 

BcjieacTBHe 3aTpaTbi pa6oTbi MexaHHnecKHX chji Ha Ae(t>opMaiiHH npo- 
hcxoaht pacceHBaHne (AHCcnnauHa) 3HeprHw: pacxoAOBaHHe ee Ha He- 
npoH3BOjiHTejibHyK) pa6oTy npoTHB chji Tpenna, ynpyrnx, bh3kmx h Apyrwx 

CHJl. npH OCTaHOBKe flBHJKeHHB HailpB>KeHHeM MbILLIU C HX nOCJieflyiOWHM 

paccjia6jieHHeM MexaHHnecKaa 3iiepma ABHacenna npeBpamaeTca b Apyrne 

BHJlbl 3HepTHH 6e3 pa6oTbl BHeiliHHX CHJl. 

BHOMexaHHHecKHe cHCTeMbi nojiynaKJT MexaHnnecKyio 3HeprHio 6jia- 
ronapa npHJio>KeHHio BHeniHHx chji, a TaioKe b peiynbTaTe npeBpauieHHa 
b Mbiiuuax BHyTpeHHett XHMHHecKoft 3HeprHH b MexanHsecxyK). riocjieiiHHft 

HCTOHHHK 3HepTHH He 06yCJ10BJieH npaMO BHeLUHHMH MexaHHMeCKHMH 
yCJlOBHHMH. H pacxon, H nOJIBOfl 3HeprHH B 6HOMexaHHHeCKHX CHCTCMax 

npaKTHHecKH B 03 MoacHbi 6e3 MexaHHMecKoro B03XieRcTBHa cpeabi. Cjieao- 

BaTejibHO, 6HOMexaHHnecKHe CHCTeMbi He H30Ji»ipoBaHHbie (ne 3aMKHyTbie) 
CHCTeMbi, B KOTOpblX COXpaHHCTCa o6lUee KO.IHMCCTBO MexaHHHeCKOfl 

3HeprHH; ohh aBjiaiOTca oTKpbiTbiMH CHCTeMaMH, KOTopbie o6MeiiHBaiOTca 

3HeprHefl c oxpy>Kaiomeft cpeaofi. 

20 . 2 . npncnoco6HTe/ibHaB aKTHBHocTb 

ripHcnoco6HTejibHaa aKTHBHOCTb b nepeMeHHbix ycjiOBHax o6ycjioB- 
jiHBaeT 3tJ)(J)eKTHBHOCTb aBHaceHHft 6jiaroiiapa cootbctctbhio HepBHbix 
HMnyjibcoB H3 ueHTpajibHOfi HepBHOfl CHCTeMbi BueuiHeMy oKpyaceHHio, 
HanajibHbiM ycjiOBHaM ziBH>KeHHft (Tare Mbiiun, nojio>KeHH»o h ckopocth 
3BeHa), coctohhhk) opraHH3Ma h jiBiiraTejibHotf jajiaMe. 

Ha 6HOMexaHHHecKyio chctcmv mo>kct BOiaencTBOBaTb mhokcctbo 
OKpy)KaiomHX Teji (cHapazibi, oTaromciiHa, napTHcpbi. iipothbhhkh), onopa 
h cpena (B03nyuiHaa, Bozuiaa). Bcc mm houichci hmh (bmcilihhc CHJibi) 
o6biHHO He ocraiOTca nocToamibiMn, ohh iicpeMcmibi ho cboch BeJlHMHHe, 
HanpaBjieHHio h MecTy npHJioa<eHM«. 

CaMH CHJibi MbimeHHblX TBT KUK BHyi’pCIIIIMC aKTHBHbie CHJlbl yBCJlH- 

HHBaiOTca h yMeHbiuaiOTca, n 3 MCnaK>Tca hx iijicmh (iijichh chji), Bpamaio- 
mwe MOMeHTbi. Ilo3TOMy 3(J)(J)eKT MbiLLiCHHbix Tar b cyciaBax He ocraeTca 





IlOCTOHHHblMj COBOKynHOCTb MblUieHHblX THT XpaftHC H3MeHHHBa. 3THX 
H3MeHeHH«x KpoMe MexaHHHecKHX (JjaKTOpOB oTpa^caeTca ynpaBneHHe 

ABH>KeHHflMH CO CTOpOHbl HepBHOft CHCTeMbl. 

riaCCHBHbie BHyTf)eHHHe COnpOTHBneHHfl TaK>Ke H3MeHHHBbI. TO OT- 

HOCHTCB K CHJiaM ynpyrHM, BH3XHM, HHepUHOHHblM, TpeHHB, peaKUHBM 

onopbi h np. Oco6eHHO bcjimkh h riepeMeHHbi no BennnHHe h HanpaB- 

jreHHio HHepiiHOHHbie peaKTHBHbie CHJibi (neHTpo6e>KHbie npn BpamaTenb- 
HOM ABH>KeHHH, HHepiXHOHHOe COnpOTHBJieHHe H HanOp 3BeHbeB npn HX 

pa3roHe h topmoxchhh). 

TaKHM o6pa30M, nepeMeHHbie MbiineHHbie CHJibi neiiCTByiOT b nepe- 

MeHHblX yCJIOBHBX BHeillHerO B03ZICHCTBHB H BHyTpeHHHX COnpOTHBJieHHH, 

B03HHKaK)mnx b caMofi 6HOMexaHHHecxoii cncTeMe. 

B a6cojiK)THo TBepAOM Tene ycKopeHHe Bcero Tena, Bcex ero HacTHLi 
bo3 HuxaeT b momcht npnno>xeHHfl CHJibi. B ynpyroM >xe Tene MexaHHnecxHH 
3(Jjct)eKT nepeaaeTCfl BceM ero nacTHuaM jiHinb c TeneHHeM BpeMeHH, t. e. 

npoHcxonHT 3ana3iibiBaHHe 3 (J) (|) e k t a. CxopocTb ne(J)opMauHH 
o6ycjiOBJieHa ynpyrocTbio, pacnono>xeHHeM 3BeHbeB Tena b cycTaBax, 
npwno>KeHHbiMH cwnaMH h npyrHMH npHHHHaMH. 

Bee (fraxTopbi, Bbi3biBaiomHe 3 ana 3 nbmaHHe MexaHHHecxoro 3({)(j)exTa 
b OTBeT Ha B03neficTBHfl (MexaHHnecKHe h (J)H3HonorHHecKHe) HenocTo b hh bi, 
ohh MoryT H3MeHHTbCH b iiiHpoKHX npenenax h b xpaTHaniiiee BpeMH. 
rio3TOMy BenHHHHbi o6mero 3ana3nbiBaHHB (cyMMa BpeMeHH 3ana3nbiBaHHfi 
pa3Horo npoHcxo>KneHH5i) othochtcb k nneny Tex, KOTopbie Henb3« 
npenycMOTpeTb tohho. 

3ana3nbiBaHne MexaHHHecxoro 3(|)(J)eKTa He ncxmonaeT Toro, hto 
6naronapa cnrHanbHOMy 3HaneHHio pa3npa>KHTenefl opraHH3M 3apaHee 
nonroTaBnHBaeTca k 6ynymeMy B03neHCTBHio, onepe>xaeT ero. 

BnonHe onpeneneHHbiii 3(J)(J)eKT nBH>KeHH5i B03M0>KeH nniub b tom 
cnynae, eenn HMnynbCbi H3 ueHTpanbHOH HepBHoft CHCTeMbl 6ynyT coot- 
BeTCTBOBaTb HananbHbiM ycnoBHHM nBHJKeHHB — Tare Mbium, npnno>KeH- 
HbiM cnnaM, nonoHcenHio h ckopocth 3BeHa. OnHHaKOBbie HepBHbie 
HMnyjibCbi H3 ueHTpanbHoft HepBHOH CHCTeMbl npn npOHHX paBHbix yc- 
noBHBX Bbi3biBaiOT ojiHHaKOBbie HanpjDKeHHH Mbium, a onHHaKOBbie Ha- 
npjDKeHHB Mbium o6ycnoBnHBaiOT onHHaKOBbie nBHHceHHH. B npHHUHne 3TO 
BepHO, ho Tax xax HHKorna He 6biBaeT paBHbix ycnoBHH, to h onHO3HaHH0fl 
cbh3h Me>Kny HMnyjibcoM h nBH>xeHHeM HeT. 

Cnna tbth Mbimubi 3 aBHCHT He TonbKO ot ee B036y3KneHH5i (pe3ynbTaTa 
HMnyjibca), ho b nnene npyrnx npHHHH h ot ee nnHHbi (HacxonbKO 
pacTHHyTa, xax 6bicTpo h xax naBHo). OnnuaxoBbie HMnynbCbi Bbi3biBaioT 
b Mbirnue npn pa 3 nHHHOM pacTarHBaHHH pa 3 nHHHbie cnnbi tbth. /J,BH>xeHHfl 

3BeH3 3aBHCHT OT MHOTHX MbllllU H, XpOMe TOTO, OT BCeX HpyTHX CH XL 

npnno>xeHHbix x 3BeHy. rio3TOMy Me)Kny ennofi tbth Mbiiniibi h HBH>xeHHeM 
3 BeHa Tax>xe HeT onH03HanHoft cbjhh. 

HaxoHeu, npn pa3jiHHHbix HananbHbix nono)KeHH 5 ix h cxopocth 3 BeHa 

na>xe ojiho h to >xe H3 Me He Hue cxopocth non nencTBHeM enn (ycxopeHHe) 

o6ycnoBHT pa3nHHHB BnBH^xeHHnx nn6o ycxopHT hx, nn6o 3aMennHT, no* 
pa3HOMy H3MeHHT hx HanpaBneHHe. 

TaxHM o6pa30M, nnn cootbctctbhh nBHH<eHHJi nBHraTejibHOH 3 anane 
Heo6xonnMO ynpaBnaTb hm c yneTOM Bcex ycnoBHfi (bhciiihhx h BHyT- 


peHHHX), HTO B03M05KH0 6jiarO<Hapfl npHCnOCo6HTeJlbHOfi aKTHBHOCTH 
HepBHOft CHCTeMbf. CbB3H MOKay HepBHbIM HMnyjIbCOM, CHJIOtt THTH 
MblUIUbl H ABJOKeHHeM 3BeHa HeoaH03HaHHbI H 3aBHCBT OT MHO* 

)KecTBa cJjaKTopoB (H. A. BepHniTeftH). 


rnaoa IV 

6I/I0MEXAHI/IKA XIB I/I r AT E/1 b H bl X flEIACTBl/lfi 

§ 21. TeOMeTpUfl Macc T6/ia 

IreoMeTpHa Macc Tena (pacnpeaeaeHHe Macc Tena) xapaKTepH3yeTCH 
TaKHMH noKa3aTea«MH, xax Bee (Macca) OTaejibHbix 3BeHbeB Tena, nojio* 
)KeHHe ueHTpOB Macc OTaeabHbix 3BeHbeB h Bcero Teaa, momchtm HHepuHH 

h ap.| 

21.1. 06u 4HM ueHTp Macc rena ne/iOBeKa 

[ 

1 Bee oTaejibHbix 3BeHbeB Teaa 3aBHCHT ot Beca Te/ia b ue/ioM. 
npH6aH>KeHHbie BejiHHHHbi OTHOCHTejibHoro Beca 3BeHbeB Te/ia (b npo- 
ueHTax k Becy Bcero Tena) npHBeaeHbi Ha pwc. 23 (HHCJia cnpaBa ot cJ)Hrypbi 
nejiOBeKa) 1 . 3 th aaHHbie npHroaHbi jrniiib b KanecTBe rpy6oro nepBOHa- 



1 j3o HejiaBHero bpcmchh a&hhmc o reovieTpHH Macc Tena nenoBeKa nonyHa.mcb c oneHb 
He6ojibuioi1 iohhoctwo, b ochobhom Ha ocuoBe 3kcnepHMeHTOB Ha Tpynax. B jiuGopaTopUM 

6noMexanHKH rUOJIHOKa pa3pa6oTaH pa,HH0H30T0nHbiH mctoh npH*cH3HeHHoro onpejie- 
-neriHH icoMeipnH viacc rejia, o6ecrieMHBafomHH jiocTaTOHHO Bucoicyio lomiocib Bee jiaHHbie. 

IlpHBC/XCHH bie i/ICCb, HOJiyMCHbl 31HM MCTOAOM HU 100 HCIlblTyeMblX. 






TynoBnuia 11,174% 


KMdb 0,614% 


6eAPO 14,165% 


BepxHe6epuoBafl 


fo/ieHb 4,330% 


Hii)KHe6epuoBafi 


CTOna 1,3»i% 


naiibueBaa 


flflTOHHafi 


Pmc. 23. 

Ot HocHTCJibHue Beca h ncvnoaceHHJi LIM oTiiejibHbix 3 BCHbCB Tejia 


najibHoro opneHTnpa:{oTHCx:MTejibHbitt bcc OTae/ibHbix 3BCHbeB Te/ia He- 

nocTOHMen.^HanpuMep, ecjiw mcjiobck, bcchbluhA 60 Kr, 3aTeM, nonpaBHB- 
iiincb, ciaji Becm b 90 xr, to 3to He o3HanaeT, mto ace 3BeHb» ero Tena, 
b nacTHocTH cToribi, khcth, rojiOBa, cTajm Toace b 1,5 pa3a Taacejieel Bojicc 

TOMHO MO>KHO OHpejieJlHTb BCC OTiie/lbHblX 3BeHbeB Tena, HCnonb 30 BaB 

ypaBHeHHJi perpeccHHl npHBeaeHHbie b Ta6ji. 2 

UeHTp Macc TBepnoro Tejia HBJweTCH Bnojme onpeneneHHOft <Jwx< h- 

pOBaHHOtt TOHKOtt, He H3MeH$IIOmeft CBOerO nOJIOTKeHHH OTHOCHTeJTbHO 















TeJia. U,eHTp Macc CHCTeMbi Ten mojkct mchmi k cBoe nonoKemie, ecsiH 

H 3 MeHflIOTCH paCCTOHHHH MOKfly TOHXaMH 3TOft CHCTeMbi. 

|B 6HOMexaHHKe pa3JTHHaiOT ixeHTpbi Macc oTaenbHbix 3 BeHbeB Tena 
(HanpuMep, rojreHH hjih npennneHbH) h ueHTp Macc Bcero Tena.I 

ly HenoBeica, CToniueroB ochobhoA croftxe, rop H3 oh t anb h an nnocxocTb, 
npoxoafliuan nepe3 OLLM, HaxonHTCH npHMepHO Ha ypoBHe BToporo 
KpecmoBoro no3BOHxa. B nono>xeHHH ne>xa OLIM CMeiuaeTCH b cropoHy 
ronoBbi npHMepHO Ha 1%/ y >xeHiiiHH oh pacnono>xeH b cpenHeM Ha 1—2% 
HH>Ke, neM y My>K4HH; y neTefi-nomxonbHHxoB oh cymecTBeHHO Bbime, hcm 
y B3pocjibix (HanpwMep, y ronoBanbix neTefi b cpenHeM Ha 15%). 

npH H3MeHeHHH no3bi OLIM Tena, ecTecTBenno, cMemaeTca h b 
HeKOTopbix cnynanx, b HacTiiocTM npn naKnonax Biicpen h uaiari. mo>kct 
HaxoziHTbCJi BHe Tena nenoBexa — puc. 24. 



Pmc. 24. 

nojioaceHwe UM Tejra 

cnopTCMena npn ne- Pmc. 25. 

pexo^ae nepe3 njiamcy 3KcnepnvicH rnjibHOc oiipejicneHMe no* 

B npbDKKe C UieCTOM JIOJKeHMH LIM 


I HTo6bi onpenenHTb nono^KeHHe OLIM Tena, Hcnonb3yioT nw6o 3xc- 
nepHMeHTanbHbie, nw6o pacneTHbie MeTonbi^ Ozihhm H3 Haw6onee npo- 
CTbix 3KcnepHMeHTanbHbix mctoaob nBnneTOi B3BeuiHBaHHe nenoBexa b 
H36paHHoft no3e Ha cneimanbHOfl nnaT(J)opMe, HMeiomefl tph tomxh onopbi. 
OaHa H3 hhx noxoHTcn Ha HenoABH>KHOM ocHOBaHMH, a nBe npyrne — Ha 
Becax (phc. 25). noxa 3 aHH« BecoB (6e3 nenoBexa) Fa, h F Bi yxa3biBaiOT 
BenHHHHy naBneHHH Ha Becbi caMofi nnaT(})opMbi. B3 bcchb nenoBexa, 
onpenenjnoT noxa 3 aHH« BecoB F Aj h F b, • PaccMaTpHBaa no onepenH nHHHH 
AC h BC xax och BpameHHH, mojkho HanwcaTb ypaBHeHHH momchtob ann 
CHCTeMbi, HaxoAHmeHcn b paBHOBecHH. OTcioaa: 



raex h y — xoopAHHaTbi (cm. phc. 25), P — Bee Tena, h BbicoTa paBHO- 
CTopoHHero TpeyronbHHxa ABC. 


ropa3joio name, neM 3 xcnepHMeHTajibHbie, HcnoJib3yK)T P^** eTHble 

MeToa bi. ►lTo6bi onpenen ht b pacncTHbiM nyTeM KOop/uwaTbi LiM Tena 
b nJo6ofi no3e, Hano 3HaTb: 1) nono>xeHHe oTnenbHbix 3BeHbeB Tena, 2) Bee 
OTflenbHbix 3BeHbeB Tena h 3) nojio)KeHHe LIM oTnenbHbix 3BeHbeB Tena. I 
4nono>KeHHe OTnenbHbix 3 BeHbeB Tena onpenenniOT no KHHorpaMMaM, 
cJ)OTorpa(J)H5iM nnn KaKHM-nn6o npyrnM cnoco6oM (HanpHMep, c 3KpaHa 
BHneoMarHHTO(J)OHa); Bee — no ypaBHeHHnM, npHBeneHHbiM b Ta6n. 2. Mto 
xacaeTcn LIM omenbHbix 3 BeHbeB, to CHHTaiOT, hto ohm pacnonoaceHbi Ha 
npononbHbix ocnx, coen h Hn jolu h x ueHTpbi cycTaBOB. Ha pnc. 23 cneBa 
o6o3HaneHbi paccronHHn Me>Kny ochmh cycTaBOB (Ta6n. 3) h ixeHTpaMH 

Ta 6 ji h ua 3 


AHTponoMeTpimecKHe npHiHa km, ot KOTopux onpeaejweici nojioaceHHe neHTpa mucecTi 

cerMCHTOB Tejia nejiOBeica 



Mace 3BeHbeB. Ann onpeneneHHn nononceHun LIM Tena pacneTHbiM nyTeM 

name Bcero Hcnonb 3 yiOT TeopeMy BapnHbOHa: cyMMa mqmchtob cun 

# 

OTHOCHTenbHO och paBHa MOMeHTy paBHonencTByiomeH ctijibi othoch- 

TenbHO 3TOfi OCH. 


B HacTonuj.ee BpeMn pa3pa6oTaHbi MeTonbi aBTOMaTHnecxoro pacneTa 
nononceHHn LIM Tena ornenbHbix 3BeHbeB: 3BM caMa pncyeT KOHTypHbie 
H3o6pa>KeHHn enopTCMeHa (3BM-XHHeTorpaMMbi), o6o3Hanan Ha hhx j 
nono>xeHHB UM (phc. 26). 


21.2. MoMeHTbi HHepuHH jena ■ 

Kax H3BecTHO (cm. rn. II),fMOMeHT HHepunn CHCTeMbi MaTepHanbHbix 

Tonex OTHOCHTenbHO och BpameHHH paBeH cyMMe npoH3BeneHHH Macc 3 thx ^ 
Tonex Ha xBanpaTbi hx paccTonHHH no och BpameHHn: | 

/ = I trii rf . 

U.eHTpanbHbiM momchtom hhcpljhh Ha3biBaeTcn momcht HHepuHH 1 
OTHOCHTenbHO och BpameHHn, np>oxonnmeH nepe3 U,M. Momcht HHepuHH ^ 
OTHOCHTenbHO och, napannenbHOH ueHTpanbHoft, mo^<ho paccHHTaTb no ^ 

(J)opMyne: 

lx = lc + ml 2 , 

rne I x HCxoMbift momcht, I c — ueHTpanbHbift v momcht HHepuHH, I 

m Macca 3Beua, / : paccTonHHe ot och BpameHHn no neHTpa Macc 

(TeopeMa rjoflreHca — UlTeilHepa).^ * 4 





Pmc. 26. 

3BM-KHHeTorpaMMa c bubc^chhumh Ha hcc ttojio*ph iumh UM OT;*e;ii>HiJx ibphbcb 
tejia ( + ) h OUM (x) (no C. K). A.ieuiHHCKOMy, B. H. Cc.ny*«oBy. B. B. Tione) 



Pmc. 27. 

MoMeHTbi HHepuHH Tejia nejiOBCKa b pa3Hwx no3ax oTHOCHTejifcHO paatiux occft 













I 


y Momcht HHepiiHH Bcero Tena 3 aBHCHT ot no 3 bi Tena h och epameHiwf 

(pHC. 27). H3MeHeHHeM II03bI MOHCHO OHCHb CHJIbHO H3MeHHTb MONieHT 

HHepiiHH. HanpnMep, rpyraiHpoBKa npH BbinojiHeHHH caubTO yMeHbinaeT 

MOMCHT HHepiiHH IIO CpaBHCHHIO C npXMblM nOJIOHCeHHCM TeJia npHMepHO 

b TpH pa3a. 

VpaBHeHHa perpeccHH jxjw pacneTa momchtob HHepiiHH OTnenbHbix 
3BeHbeB Tena npHBeneHbi b npHno>KeHHH. 

21.3. UeHTp oS'beMa m ueHTp noBepxHOCTM Te/ia 

K noKa3aTenHM reoMeTpHH Mace Tena othocht Taxxce ueHTp o6beMa 
Tena h ueHTp noBepXHOCTH Tena.JU e h t p o6ieMa Tena — Tonxa 
npHnoxceHHH paBHonettcTByioinefi cnjibi rHnpocraTHHecxoro naBnemni: (cnn 
ApXHMena). flocxonbxy nnoTHoerb Tena nenoBexa HeonHHaxoBa (b nacT- 
hocth, nencne 3aHHMaiOT 6onbinoft o6beM, a bccht oneHb Mano),f ueHTp 
o6beMa TenafHe coBnanaeT c ero o6ihhm UM h b nonoxceHHH nenoBexa 
CTonJiaxonHTCfl Ha 2 —6 cm Bbirne OUM.|B3aHMonono>KeHHe neirrpa o6beMa 
h OUM BnHneT Ha ycnoBHH paBHOBecnn Tena b Bone. 

1U e h t p noBepXHOCTH Tena — Tonxa npHnoxceHHH paBHO- 
neftCTByioiHefi cnn neftcTBHH cpenw (B03nyxa, bohm). UeHTp noBepXHOCTH 
Tena 3aBHCHT ot no3bi h HanpaBneHHH noTOxa cpenbi.j Flpn 6onbiimx 
cxopocrnx noneTa (npbixcxH c napaimoTOM, npbnxxH Ha nbnxax), xorna 

CHJibi conpoTHBneHHn B03nyxa Bennxn, oTHOcHTenbHoe nonoxceHHe ueHTpa 
noBepXHOCTH h OUM Tena BnHaeT Ha coxpaHeHHe paBHOBecHH. 

§ 22. CocTaoHbie abmwohmii b 6viOKMHeMaTMHecKMX uenax 

B 6HoxHHeMaTHnecxHX iiennx Tena nenoBexa nBHXceHHe MoxceT nepe- 
naBaTbcn ot 3BeHa x 3BeHy. CxopocTb, HanpHMep, xhcth npH 6pocxe Mnna 

MOXceT 6biTb pe3ynbTaTOM nBH>xeHHft Hor h TynoBHiiia, a Tax«e nBHXceHHtt 

b cycTaBax pyxn. A»H)xeHHe xhcth b 3tom cnynae xax 6bi cocTaBnHeTca 
H3 nBH>xeHHft npyrHX 3BeHbeB Tena. Abkhcchhc, o6ycnoBneHHoe nBH>xe- 
hhhmh pnaa 3BeHbeB, b 6hOM e xbhh xe Ha 3 bmaioT cocraBHbiM 1 

22.1. CoCT3B/1HtOU!M6 COCT3BHOrO ABHHK6HHB 

Cocmaetioe deuotcemie o6pa3yemcn U3 necKo/ibKux cocmaenn foufux 
deuofcenuu 3eenbee e coHAenemuix 6uoKUHeMammecKou yenu. 

B npoereftuiHX cnyHanx b MexaHHxe cxnanbiBaiOTcn nBa nocrynaTenb- 
Hbix HBHXceHHB nByx Ten (pHC. 28, a). 

Koraa b cocTaBHOM hbkhcchkh npHHHMaiOT ynacTHe nBa Tena, to 
o6biHHO cocTaBnaiomHe abh^kchhh Ha3biBaK>T nepeHOCHbiMH h othoch- 
TenbHbiMH. Ha pnc. 28, a nnaTcJjopMa xax 6bi nepeHOCHT Ha ce6e nBHXceHHe 
no Hett rpy3a; HBHXceHHe nnaT(J)opMbi nepeHOCHoe. UBHXceHne xce 
rpy3a no nnaTt|)opMe OTHOCHTenbHO cncTeMbi OTcneTa, CBH3aHHOft c caMott 
nnaT(J)opMOtt, OTHoernentHoe. Torna HBH>xeHHe rpy 3 a b Henon- 

B MCXaHMKc npHHJITO HUlblBitTb C.HO)KHblM (HJ1H COCT3BHbIM) JIBHJKCHHeM OZIHOrO TCJ13 

cyMMy ojiHOBpeMeHHbix npocieHiiiMX uociyuaTejibHoro h BpamaTejibHoro. 3a TaKMM jibhjkc- 

HH6M B Kypce 6HOMexaHHKH OCTaeTCH HaHMCHOBaHHC «CJ10)KH0e». 
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BHHCHOft CHCTCM6 OTCH6T3 (3CMJIH) p63VJIl>THpytflni 

3yjibTaT flByx cocTaBjiniomHx aBmxeHHft. 

B Tejie nenoBexa tbkhx aBHJxeHHft He 6biBaeT, Tax xax i 


3to pe 


Bcex 


cycraBax 3 BeHbH nBHHcyTCH Boxpyr ocefi coHjieHeHHft. B 6 H 0 XHHeMaTH*iecxHX 
ueiwx o6biHHO aBHHceTcn MHoro 3 BeHbeB; oahh «HecyT» Ha ce6e hbpokchhh 
A pyrnx (Hecynme h HecoMbie ABHxceHHH) . Hecymee ABmxeHHe (HanpHMep, 
Max 6 enp om npH BbiHOce Horn b 6 ere) H3MeHneT HecoMoe (crH 6 aHHe 

roJieHH). 


npH ABHHceHHHX b He3aMXHyroft KHHeMaTHHecKoft ueiiH ymoBbie nepe 
MemeHHB, ckopocth h ycxopeHHH, ecjiH ohh HanpaBjieHbi b ozmy CTopoHy 


CKjiaawBaiOTCH. Pa3HOHanpaBjieHHbie 
wraiOTCH (cyMMHpyHDTCB anreSpaHnecxH) 


BHHCeHHH 


CKnanbiBaiOTca, a Bbi- 


CjioHCHee cocTaBHbie nBmxeHHH, b KOTopbix cocTaBjiHioinHe 


/•A 


BEDKeHHH 


BpamaTejibHbie (no nyre oxpyxcHOCTH) h nocrynaTejibHbie (Bnojib pannyca) 
(pHC. 28, 6 ). 



Pmc. 28. 



OTH. 


CocTaBHbie ZlBH5KeHH«: 




Ba nocTynaTejibHbix, 6 — BpauiaTejibHoe h nocTynatejibHoe 


B COCTaBHOM ABHHCeHHH, 06pa30BaHH0M H3 BpamaTeJTbHblX COCTaB 


JIHIOUIHX aBWKQHUVl 



6HOKHHeMaTHHecKoft nenH), BCJiencTBHe cyMMHpo- 


BaHHH paBHOHanpaBjieHHbix h BbiHHTaHHH pa3HOHanpaBJieHHbix 


BH)KeHHfi 


b pa3Hbix cycrraBax Bceraa npOHCxozurr npH6aBJieHHe hbh^chhb h BAOJib 
pannyca (nocTynaTejibHoe). 3HaHHT, 6HOXHHeMaTHHecxan nenb (no npHMOH 


JIHHHH 


KOHna) yxopaHHBaeTCH hah yzumHHeTCfl (Hanp 


Mep, npH Maxe pyxofi, Horoft b npboxxax). Ha pHC. 28, 6 rpy3 nepeMecTHjiCH 


nnacTHHe Ha paccroHHHe / 2 ot och 0 


pa3a najibme ot och, neM 


nojio>xeHHH 1 



1 


JlHHefiHaH cxopocTb ero nepeHocHoro BpamaTenbHoro 


abhhcchhh crana b ABa pa 3 a 6onbiiie. BexTop v rpy3a noBepHynca b CTOpOHy 
BpameHHH. 3 th ABa H3MeHeHHH ckopocth o6ycJioBjieHbi ycxopeHHeM 
KopHOJinca. Kor/ia 6HOKHHeMaTHHecKan uerib yKopaHHBaeTCH, kophoahcobo 
ycxopeHHe 3BeHbeB, npH6nH>xaK)mHxcH x och BpameHHH, HanpaBjieHO 
HaBCTpeny BpameHHio, a xorna yzyiHHHeTCH, — b CTopoHy BpameHHH. Ot 
KopnojiHCOBa ycxopeHHH 3 aBHCHT y6bicTpeHHe h 3 aMeaJieHHe yrnoBoro 

nOBOpOTa (cm. rjl. VII), HTO MOHCHO o6T>HCHHTb nOHBJieHHeM KOpHOJIHCOBbIX 

CHJ 1 HHepUHH. 

B 6 H 0 XHHeMaTH 4 ecxHX nennx c 6ojibiHHM hhcjiom CTeneHen CBo 6 onbi 


4 




BH)KeHHft XHHeMaTHXa 


cjio»Ha. Kaxcnoe ABHacemie b coqneHeHHHx 


He3aMXHyTofi nenn (HanpHMep, CBo6oflHOft xoHeHHOCTH) BjiHHe' Ha Tpa- 

exTopHH, cxopocTH h ycxopeHHH 6onee oxnajieHHbix 3BeHbeB. B jthx 
cjiynanx xapaxTepHCTHKH cocraBHbix nBHHceHHfl npome perHCTpHpoBaTb, 
neM paccHHTbiBaTb. Hame Bcero onpe,aejiHTb hx 3apaHee Hejn>3H: cjihuixom 


3 


67 


4 





Pmc. 29. 

IlOJIOJKeHHC (Sy) lIliaHTH no BCpTHKU JIM, 

ee CKopocib ( S y ), ycKopciine (Sy) n pe3KOCTb 
( Sy ) BO BpeMM tjmm; peiKocTb npn 
nojipbiBe Han6ojibinaB (no W. Tl. XCeKOBy) 


y>K MHOrO B03M0HCHMX EEpH&HTOB. 

B npouecce TpeHHpOBKH npoHcxojurr 
corjiacoBaHHe xiBH>KeHHft 3BeHbeB, 
Heo6xoziHMoe w ia hocth^kchha uejiH, 
o6ecneHHBaeTCH Heo6xonHMan anaB- 

HocTb h pauHOHajibHaa $opMa TpacK- 
TOpHfl, npOHCXOUHT corjiacoBaHHe 

BejiHHHHbi h HanpaB^eHHtt CKopocreft; 

peryjiHpyeTca 6bicrpOTa Hapacramw 
h CHiDKeHHB ycKopeHHft’. FIocjieiXHce 

onpeaejiaeT pe3KOCTb nBH>KeHHfi h 

33BHCHT OT GbICTpOTbl yBeJIHHeHHfl H 

ocjia6jieHHH ycHJiHtt (phc. 29). Ouho- 

BpeMeHHO pHTMbl HBHXCeHHfl 3BCHbeB 

h ueneft cornacyicrrca b o6ihhA phtm 

/iettCTBHfl. npOHCXOUHT CJIOHCHaa HH- 

TerpauHH xiBHxceHHft 6HOMexaHHHec- 
Kofi CHCTeMbi nocpeacTBOM npouecca 

ynpaBJieHHB hbh^kchhhmh. 

22.2. flBHmeHMfl 6MOHMHeMaTMM©CHMX 

uenen 

B 3aeucuMoanu om nanpae/ieHim 
CKOpocmeu detutcenuH 3eeHbee me/ia 
nenoeexa Moeym 6bimb eo3epamHO - 
epautame/ibHbiMu , eo3epamHO-no- 

cmyname/ibHbiMU u xpyeoebiMU. 

CTpoeHHe coHjieHeHHfi He no3BO- 

xuieT coBepiuaTb nBH>KeHHfl b cycra- 


Bax no «npHHUHny KOJieca», t. e. nenaTb HeorpaHHHeHHbitt noBopoT BOKpyr 
och cycTaBa b ojmy crropoHy. FIoaTOMy noHTH Bee abh)K€hhh hmciot bo 3- 
BpaTHbifi xapaKTep. B03 b p a t Ho-BpainaTejibHbie nBHxce- 


hhh HanoMHHaK)T ABH^ceHHH MaflTHHKa BOKpyr och, pacnojioxceHHOfl none- 
pex 6HOKHHeMaTHHecKofl uenw (crH6aHHe-pa3rH6aHHe) hjih npoaonbHO 
(cynHHauHB-npoHauHa). 

OnpenejieHHoe corjiacoBaHHe BpamaTejibHbix ziBH>KeHnfl b pa 3 JiHHHbix 
cycraBax 6HOKHHeMaTHHecKott uenw no3BonaeT KOHenHbiM 3BeHb«M jibh- 
raTbca nocrynaTenbHo (KHCTb 6oxcepa npw BpamaTejibHbix nBmKeHiwx b 
nneneBOM h jioktcbom cycraBax; TyjiOBnme 6eryHa npn oTTajiKHBaHHH 
Horott). IlpHMep B03BpaTHo-nocTynaiejibHoro nBHxce- 
hhb — pa6oTa nHjiott, HannjibHHKOM. B 3thx cjiynaax yrjiOBbie CKopocru 
npoTHBonojioxcHO HanpaBjieHHbix nBimeHHft oziHHaKOBbi (napa cKopocrefl). 

HaKOHeu, b mapoBHAHbix cycraBax bo3mo>kho cjio>KHoe KpyroBoe 


ABHXceHHe, Korna nponojibHaa ocb 3 Be Ha onncbiBaeT KOHHHecxyio noBepx- 

HOCTb. npH 3tom corjiacyHDTCfl ABa nBmKeHHfl: caMOtt npononbHofl och 
h 3 Be Ha BOKpyr 3Toft och. TojibKO TaKoe KOHycoo6pa3Hoe nBH)KeHHe h 

MOHCeT BbinOJIHHTbCB 6e3 o6«3aTeJIbHbIX B03BpaTHbIX JlBH>KeHHfi. 


1 3to TpeTbJi npoM3BOjmafl no BpeMeHH ot KoopiiHHaTbi ^ - 6bicmoTa H 3 MeHenMs ycKO- 

peHHfl. 3 aBHCflmas ot H3MeHeHH» ycnjiHB. 





B B 03 BpaTHbIX ABHKeHHHX HMeeTCa XpHTHHeCXaB TOHXa, B KOTOpoft 
npoHCXOflHT CMeHa HanpaBneHHH ABtoxeHHa (aMopTH3aiiHH Ha orranKH- 


B aHne — b 6ere, 3aHoca Been a Ha rpe6KOBoe /iBHxceHHe 


b rpe6jie, 3aMaxa 


paxeTXoft Ha ynapHoe ABJDxeHHe — b TeHHHce). B xaacnoM cycraBe HanpaB- 
jieHHB h pa 3 Max ABHAceHHft orpaHHHeHbi. 3HaHHT, 3 Be ho b cycraBe MoaceT 
3 aHHMaTb He jiK)6oe, a jihuib aHaTOMHnecxH B03MO)XHoe nonoaceHHe. 

OflHaKO H3 6eCHHCJieHHOrO MHOHCeCTBa B03M0)KHbIX ABIOKeHHft TOJIbKO 

Man an nacTb Bbi3BaHa noTpe6HocTHMH nenoBexa h OTBenaeT 3HepreTHne- 

CKHM Tpe 60 BaHHHM. 3 th ABHXCeHHH 0T06paHbI H 3axpeiIHJlHCb B HeJIOBe- 

neexofi npaxTHxe xax HaH6ojiee pauHOHanbHbie, cranw npHBbiHHbiMH h 

o6meynoTpe6HTe jibHbiMH. 


22.3. flklHaMHKa COCTaBHbIX ABMM6HMM 

B AHHaMHxe a6coniOTHO TBepnoro Tena neftcTBHe chjh>i paccMaTpn- 
BaeTCB xax npHHHHa H3MeHeHHH ABioxeHHa. OflHaxo eejm chjh>i ypaBHO- 
BemeHbi, to H3MeHeHHH nBHHceHHa He npoH3ofi^eT. B aetfropMHpyeMOM Tene 
B 03 HHxaeT npH 3 tom necfropMauHa h CBH3aHHoe c Heio H3MeHeHHe Hanpa- 
xceHHa BHyTpH Tena (craTHHecxoe neftcTBHe). 

Cu/ia, deucmeytouicm cmamuuecKu , ypaenoeemena dpyaou cunou u 
6 bi 3 bieaem He ycKopeuue, a mo/ibKo detfopMayuio me/ia. Cu/iy, deuemey - 
toufyto cmamunecKu, u3Mepnfom ypaenoeeuiueatouieu ee cu/iou. Ecjih Ha 
aaHHoe Teno M neftcTByioT c onHHaxoBbiMH CHJiaMH F A h F b nBa Tena 
A h B (pHC. 30, a ), to 3th chjibi B3aHMHO ypaBHOBeuiHBaiOTca. 06e CHJibi 


AR 


Q 



(Ra)—(Fb);(F a )-(P b )=0;q= 0 v=const 



S 



Phc. 30. 

CraTHCTHHecKoe .aeHCTBHe CHJibi: 

a — ypaBHOBeiiiHBaHHe chji F/ h F b \ 6 , «, t —ypaBHOieiuHBaHHe chjih Ts*ecT»; 


6 — B noaoe; «, t — b abhmchhh 


aeftcTByiOT ct aTHHecxH, ycxopeHHH HeT, exopoerb Tena M He 
H3MeHaeTca. Kaacnaa H3 3 thx chji (neiicTBHe)_ HMeeT paBjioe h iipothbo- 

nono)XHoe npoTHBoneftcTBHe (peaxuHH Ra h R b )• B cjiynae ypaBHOBeuiH- 


BaHHa HMeiOTca TpH Tena (M, A, B) h nBa B 3 aHMonettCTBHa 


CnenyeT 


nepxHyTb, hto ypaBHOBeuiHBaiOTca F A 


h F 


B 


CoOTBeTCTByKHUHe 



a TaioKe F 


B 


H R 


b He ypaBHo 


pa3HbIM TejiaM 


flefiCTBHfl H npOTHBOZieflCTBHH Fa h Ra> 

BeLUHBaiOTCH, TaK KaK OHH npHJIOHCeHbl K 

KaK noKa3aHO Ha phc. 30, 6 , CHJibi MoryT aeftCTBOBaTb craTHHecKH 
b noKoe (peaKUHH onopbi R ypaBHOBeuiHBaeT CHJiy th^kccth niMHacTa G), 
a TaioKe (phc. 30, e ) b j5BH)KeHHH, HanpaBJieHHOM nepneHnnKynapHo k 
ypaBHOBeuiHBaiomefi cmie (peaKUHB_,onopbi R ypaBHOBeniHBaeT CHJiy 

tjdkccth cKOJib3«mero KOHbico6e)Kna G), h b mbhxcchhh no HanpaBjieHHio 

ypaBHOBeineHHofi cnjibi (conpOTHBJieHHe B03j3yxa h TpeHHe jibdk o CHer 
ypaBHOBeiiiHBaiOT npn nocTOHHHOft ckopocth cnycKa CKaTbiBaiomyio 

cocraBjiBiomyio S cnjibi tjokccth jibDKHHica G — pnc. 30, a). PeaKima onopbi 

R ypaBHOBeumBaeT HOpManbHyio cocTaBnjnomyio ( N ). ypaBHOBeineHHaa 

CHJia He3aBncHMO ot noKOH hjih HanpaBjieHHB nBH^ceHHH caMa no ce6e He 
H3MeHneT ckopocth Tena. 

Bo Bcex cjiyHanx ypaBHOBemeHHaB cnjia o6ycjiOBjiHBaeT tojibko ne- 
(J)opMauHK) Toro Tena, k KOTopoMy OHa npiinoHceHa. HenmuHe 3aMeTHTb, 

HTO npH B3BHMHOM ypaBHOBeillHBaHHH CTaTHHeCKH neHCTByiOT o6e CHJibi. 



Cnjia, zieficTByiomafl 


M 


He ypaRHOBemeHa npyroft 


CHjioft. Ohs Bbi3bmaeT ycKOpeHHe, aTaioice ne^opMaumo Tena, k KOTopoMy 
npHjio>KeHa. Taxyio CHJiy H3MepaiOT no H3MeHeHHio nBH^ceHnfl Tena, k 
KOTopoMy OHa npHno^eHa, ho npn 3 tom o6bi*mo He onpenenaiOT 3aTpaT 


pa6oTbi 


necbopMauHio 


Cnna F aB , npnno>KeHHaH k Teny M (pnc 


31) 


Bbi30BeT ycKopeHne 


3 aBHCHiiiee ot Maccw 3Toro Tena. O 


b peanbHbix ycnoBnnx Heo6 


xonwMo yHHTbiBaTb, hto Bcerna cymecTByroT npyrne Tena (3eMJw, 

cpena — B03nyx, Bona h np.), KOTopbie MoryT 0Ka3biBaTb TopM03amee 
neficTBHe. Ilo3TOMy b npHHUHne h 3necb He 6yneT B3aHMoneftcTBHH Tonbxo 



Phc. 31. 

/iHHavumecKoe aefiCTBiie cnjibi: 

a — ycKopmouteft, 6 ~ aaMejuisiomea, « 


noBopaHHBa jomefl 




rjgyx Tea. Cnn a, neftcTByiomaa nHHaMHnecicH (neftcTBHe) 


yCKOpeHM 




M 


ed)opMauHK) 



a TaioKe npoTHBoaeftcTBHe ycxopneMoro 


Ten a 


CHJiy HHepuHH. 3Haa Maccy yocopneMoro Tena h ero yacopeHHe 


^eftcTBHeM nHHaMHHecKoft cHjibi, onpenejuuoT ee BcnHHHHy h Han paBJ i eHH e. 

CHJibi, npHJionceHHbie k iBeKbHM Tena nenoBeKa, aettcTBys niniaMH- 

uecKH, npHBOflHT K pa3nH4HOMy pe3ynbTaTy. B 3aBHCHMocr h ot Toro, *a* 


nanpaBneHbi cnnw OTHocHTenbHo ckopocth nBHncymerocsi Tena, 

pa3HHHaK)T: 

: — pHiyuiHe CHjibi, KOTopwe coBnanaiOT c HanpaBneHneM cko 
pocTH (nonyTHbie) min o6pa3yiOT c hum ocrpbift yron h Moryr coBcpiuan* 

nono)KHTenbHyio pa6oTy; 

— T0pM03»mHe CHjibi, KOTopbie HanpaBneHbi npoTHBononoacHO 
HanpaBneHHio ckopocth (BCTpenHbie) nnH o6pa3yK>T c hhm Tynofl yron 
h MoryT coBepmaTb OTpHuaTenbHyio pa6oTy; 

— oTKJioHHiomHe CHjibi, nepneHnHxynnpHbie k HanpaBneHHio 

CKOPOCTH H yBeJIHHHBaiOmHe KpHBH3Hy TpaeKTOpHH; 

— B 03 BpamaiomHe cwnbi, TajOKe nepneHnHKynnpHbie k HanpaB- 

JieHHK) nBH)KeHHH, HO yMeHbUiaiOIHHe JCpHBH3Hy TpaeKTOpHH. 

06e nocnenHHe rpynnbi cun HenocpencTBeHHo He H3MeH$noT BenHHHHy 
TaHreHUHanbHofi (KacaTenbHott) ckopocth. 

Ot cooTHomeHHn chji, npmioHceHHbix k icaacnoMy 3Beny Tena, 3 bbhcht 
h pe 3 ynbTaT hx nefiCTBHn. 

TopM03HiHHe cnnbi hmootch Bcerna. Ecnn nBnacyuiHe cwnw 6onbine 
T 0 pM 03 »mHX, to hx pa3HOCTb—y cKopaioman cnna—o6ycnoBnHBa* 

eT yBenHneHHe ckopocth, cooGmaeT Teny nono)KHTenbHoe ycxopeHHe, co- 
BepmaeT nonoHCHTenbHyio pa6oTy, yBenHHHBaeT KHHeTHHecKyio 3HeprH»o 
Tena. Heo6xonHMO nonnepKHyTb, hto He bch nBH)Kymaii cwna o6ycno»- 
nHBaeT ycKopeHHe, a TonbKO ee h36mtok Han T0pM03nmefl cwnofl, t. e. 
ycKopaioman CHna. 3HanHT, He bcb nBH5Kyinan cHna coBepmacT pa6oTy 
no nepenBH)KeHHK> 3BeHbeB. 3Ha4HTenbHan nacTb pa6oTbi nepcxonHT b 
M exaHHHecKyio 3HeprHio net^opMauMH h, KpoMe Toro, b HCMexaHHMecKHe 
(JjopMbi 3HeprHH (npe>Kne Bcero b TennoByio). Ecnw hct nBuncyianx cun 
(y hhx HyneBan BenHHHHa — nBH^ceHne npoHCXonHT no hhcpuhh) hhh ohh 

MeHbine T0PM03HIUHX, TO HX pa3HOCTb — 3 a m e il JI fl K) ui a )I cwna — 

yMeHbinaeT cxopocTb, o6ycnoBHHBaeT OTpHixaTenbHoe yacopeHHe (3aMen- 
neHHe). Ot cooTHomeHHH OTKnoHHKniiHX h B 03 Bpaina>oinHX cwn laBHCHT 
nettcTBHe noBopanHBaiomett cnnbi, H 3 MeHJiioiiiefl KpHBH3Hy TpaeKTOpHH. 
C yMeHbineHneM noBopaHHBatomeft cnnbi TpaeKTopna BbinpaMnneToi, 
npH6nH)Kancb k npnMonHHeftHofi. 

Cnnbi, npHnonceHHbie k 3 BeHy b MecTe KOHTaKTa c coccaHHM, — cy- 
c t a b h bi e c h n bi. Cnnbi, npnnoHceHHbie k 3BCHy lena Ha nnese cunbi, 

C03naiOT OTHocHTenbHo och cycraBa cycTaBHbie momchtw. 
flettcTBne hx b ochobhom Taxoe >Ke, xax h caMHX cun: ycxopmomce, 
3aMennHiomee, noBopanHBaioinee. B kohchhom cneTe hmchho neftCTBHC 

cycrraBHbix cHn h cycraBHbix momchtob chji h Bbi3biBaer iomchchhc 
nonoHceHHfl Tena h H3MeHeHne nBHnceHHtt. 

Ckopocth 3BeHbeB H 3 MeHmoTcn b pe 3 ynbTaTe HMnynbcoB can h 
momchtob cnn. MHO>KecTBO cnn o6ycnoBnHBaeT nnn lcaacnoro 3BCHa b 
conneHeHHH pe3ynbTHpyioiiiHft HMnynbC momchtb cnn. Kancnoe 3 bcho 



H3MetweT cKopocTb BpameHHH BOKpyr och b cycTaBe BCAeACTBHe hmchho 

K HeMy npHAOACeHHblX CHJl. ripHHHHbl ABHACeHHft AAA Ka^KHOrO 3BeHa B 

6HOKHHeMaTHHecKHX uenAX pa3Hbie. Hmchho noaTOMy b MaTej HajibHoft 

CHCTeMe npw ee pa3HOo6pa3Hbix abhacchhax Hejn>3A HaftTH OAHy paBHo- 

aeficTByiomyK) CHJiy, xoTopaA 3 aMeHAAa 6 m ajia Bcex 3BeHbeB Bee cmibi, 
npHjio)KeHHbie k xavKAOMy 3BeHy. Moacho jnniib ycTaHaBJiHBaTb paBHo 
AefiCTByiomne chjim h momchtm chji ajia xaACAoro 3BeHa. 

B MaTepnajibHofi CHCTeMe He AcftcTByiOT axcHOMM craTHKH o npn- 
jioHceHHH AByx paBHbix h npoTHBonojioacHbix chji h o nepeHoce BexTopa 
CHJibi no ero HanpaBJieHHio. FIpHAOAceHHe AByx chji hjih nepeHoc cmibi 
Bbi 3 biBaeT ne^opMauHK) h H 3 MeHAeT HanpAAceHHe. BexTop CHJibi b MaTe- 
pnajibHoit CHCTeMe He cxoAb3AiiiHft, a CBA3aHHbift, h no3TOMy ero nepe- 

HOCHTb HeJIb3A. IlO 3TOfi ACe npHHHHe B MaTepHajIbHOfi CHCTeMe HejIb3H 

cxjiajibiBaTb napajuiejibHbie chjim (taacccth, HHepUHH) h hohatha «neHTp 
TH>xecTH», «neHTp HHepunn» aaa Hee He hmciot (t>H3Hnecxoro CMbicjia. 

OjiHaxo aaa pacneTOB, a TaxA<e aaa yACHeHHA xapaxTepa npoueccoB 
npHMemnoT npneM OTBepAeHHA. Ycjio6ho CHHTaiOT 6HOMexaHHHecxyio 
CHCTeMy Ha naHHbitt momcht BpeMeHH oTBepneBiiiett, npeBpaTHBinettCA b 
oaho TBepnoe Tejio. Torna moacho HattTH noAOAceHHA L(M TaxHMH Ace 
cnoco6aMH, xax ueHTpa taacccth TBepAoro Tejia; moacho npHBecTH cnjibi 
x TOHxe; B03M0>xeH nepeHoc peaxiiHH onopbi b UM h Apyrne onepaiiHH. 

^enaiOTca b 6HOMexaHHxe h HHbie AonymeHHA: MHO>xecTBO (fcaxTHHecxnx 

HCTOHHHXOB CHA CBOAHTCA X HCMHOrHMJ TeAO HeAOBexa paCCMaTpHBaeTCA 

no peAynnpoBaHHOft (coxpameHHoft) cxeMe (14 hjih 16 3BeHbeB bmccto 6onee 
200) h ap. CHHTaeTca, hto ycnjiHA nepeAaiOTCA ot oAHoro 3BeHa x 
ApyroMy 6e3 noTepb, b to BpeMH xax nojiHOTa nepeAanH onp)eAeAfleTCB 
cycTaBHoft ^cecTxocTbio, 3aBHCJimeH ot MbiineHHbix cycTaBHbix momchtob, 
ot Hanpa>xeHHOCTH Mbium. J^enaa noAo6Hbie ynpoineHHH, 6e3 xoTopbix 

BOo6me hcbo3mo>kho H3ynaTb ABmxeHHA nenoBexa, cneAyeT hcho noHHMaTb 
xapaxTep h cTenem> AonymeHHfi, HTo6bi npaBHAbHO oneHHBaTb nonyHae- 
Mbie pe3yjibTaTbi. 

♦ 

§ 23. Cn/ibi b ABMweHHHx ne/iOBeKa 

Bee cham, xoTopbie npHAO>xeHbi x Tejiy neAOBexa, Ae aat Ha BHeuiHHe 

H BHyTpeHHHe OTHOCHTeJIbHO Hero.I B H e III H H e CHAbI BbI 3 BaHbI ACii- 

CTBHeM BHeuiHHx AAA HeAOBexa TeAj(onopa, CHapHAM, Apyrne ak>ah, cp>eAa 

H T. n.). TOAbXO npH HX HaJIHAHH B03M0ACH0 H3MCHeHHe TpaeXTOpHH H 

cxopocTH LJM; 6e3 hhx ABmxeHHe UM He H3MeH«eTCA. 

'BHyTpeHHHe CHAbI B03HHXaK)T npH B3aHMOAefiCTBHH HaCTeil 

TeAa HeAOBexa Apyr c ApyroM.^CaMH no ce6e ohh He MoryT H 3 MeHHTb 

ABHA<eHHH L(M, He MoryT npHBecTH Bee nacTH chctcmm b oAHHaxoBbie 

ABHACeHHA. Ho TOAbXO BHyTpeHHHMH CHABMH TArH MblUIIX HCAOBCX yn- 

paBAAeT HenocpeACTBeHHo, .bmsmbba abhacchha 3BeHbeB b cycTaBax. 

Pa3ACAeHne cha, npHAOAceHHbix x TeAy HeAOBexa, Ha BHeuiHHe h 
BH yTpeHHHe OTHocnTeAbHO. Bcerna hbao CTaBHTb Bonpoc; no othouichhio 
k xaxoMy Tejiy hah KaxoD CHCTeMe TeA AeAaeTCA 3 to pa 3 ACAeHHe? 
B OnoMexaHHxe Taxoil CHCTeMofi, ecrecTBeHHo, CHHTaiOT tcao HeAOBexa. 
Ho HHorAa 6biBaeT ueAecoo6pa3Ho pacuiHpHTb CHCTeMy (HanpHMep, 



BenocHnen) hjih orpaHHHHTb ee (HanpHMep, Tejio npbiryHa 


BepXHIOK) H 


BeJiocHneziHCT 

b Boay paccMaTpHBaicrr xax aBe cBjnaHHbie noacHcreMbi 
hh>*vHK)kd noaoBHHbi Tea a no Becy; Tarn mmihu, coeaHHaiomHX 3 th 
noacHCTeMbi, mojkho paccMaTpHBaTb xa k bH em h we aaa hhx cnabi). 

I Bee cnabi, KOTopbie aettCTByicrr H 3 BHe Ha Teao aeaoBexa, B03HHxaa npH 

KOHTaXTe C COOTBeTCTByJOlUHMH BHeiUHHMH TeaaMH (h cpeaoii B TOM 


hhcjk) 


3TO XOHTBXTH bie 


I JlHUIb CHHbl Tfl>KeCTH MOfyT 


aeflcTBOBaTb Ha Teao neaoBexa 6e3 xoHTaxTa, Ha paccToaHHH (a 
t a h t h bi e cwabi). 


23.1. C 


HepuM 


BH6UJ 


Tea 


BneiiiHHecHabi H3MeHaiOT aBH>xeHH5i neaoBexa, Bbi3biBaioT ycxopeHHa 


Toraa 


H B 03 HHKaiOT CH/lbi HHepUHH 


• Cuaq unepyuu 6Heianeeo me/ia (peasibHan 1 ) 


3tno Mepa deiicmeun ho 


me/to uesioeexa co cmopoHbi eneiuHeeo me/ia , ycKopneMoeo nenoeeKOM 
poena MQCce ycxopaeMoeo me/\a> yMhootoeHHOu hq eao ycKopenue: 


F 




m3. 


I 



' Cnaa HHepUHH BHeumero Teaa npn ero ycxopeHHH neaoBexoM HanpaB- 
aeHa b cTopoHy, npoTHBonoao>KHyK) ycxopeHHH). OHa npnao>xeHa b Mecrre 
xoHTaxTa c ycxopHeMbiM TeaoM, b pa6oHeft Tonxe Teaa neaoBexa.f 

ycxopcHHe Mo>xeT 6biTb noao>KHTeabHbiM; neaoBex yBeaHHHBaeT exo- 
pocTb, HanpHMep, aapa, Toaxaa ero ot ce6a. Toraa cnaa HHepuHH aapa 
BocnpHHHMaeTca xax conpoTHBaenne (pnc. 32, a). YcxopeHne MoaceT 6biTb 

orpHuaTeabHbiM; HeaoBex yMeHbuiaer 
cxopocTb, HanpHMep, Ha6HBHoro Mana, 

xoraa aoBHT ero aBuxcenneM «Ha ce6a». 

Toraa cnaa HnepuHH viana BocnpHHH- 

MaeTcsi rax ero Ha nop (pnc. 32, 6 ). 

EcaH ace ycxopeuHe HopMa/ibHoe (uenTpo- 
CTpeMHTeabHoe), HeaoBex yaepxcHBaeT, 

HanpHMep, ancx npn ero pa 3 roHe no 



KpHBOaHHeHHOH 


rpaexiopHH, 


Toraa 


a 


6 



e 


ueHTpo6eaxHaa cnaa HHepuHH anexa 

npHaoxeHa x p>*xe MeTaTeaa h Bocnpn- 
HHMaeTca xax Tara — «cTpeMaeHHe» an- 
exa BbipBaTbCfl H3 pyxn no paanycy 

(pnc. 32, e). 


Pmc. 32. 

Cw/ia HHepuHH CHapfl/ia: 

-- » npeonoaeia iolucm abhbcchhh, 6 


naPOUICM aBHBCCHHH, * 

KCHHH 


— b ycry- 

80 Bpauiate/ibHOM nnn- 


Bo spamaTeabHOM aBH^xeHHH MO>xeT npoBBHTbca eme cnaa hhcpuhh 
TaHreHUHtab h aa (HanpHMep, ecan MeTaTeab ycxopaeT ZLBH>KeHHe pyxn 
c ancxoM no kphboA). 3Ta cnaa HanpaBaeHa no xacaTeabHofl npoTH- 


BonoaoBCHo ycxop«iomett cnae. B TaxoM caynae mo>kho onpeaeaHTb h 
noaHyio cnay hhcpuhh: xax reoMeTpHHecxyio cyMMy TaHreHunaabHoft 
cocr asaaiomeft 

4Fl = 


(F' mm 


mer , npw yraoBOM ycxopeHHH) h HopMaabHoft 


= mco r, npn ueHTpocrpeMHTeabHOM ycxopeHHH). 

Ho chx nop paccMaTpHBaaacb peaabHaa cnaa HHepuHH bhcluhhx 
T^ea, xoraa Hcnoab 30 Baaacb HHepuHaabHaa (HenoaBH^KHaa) cncrreMa ot- 
caera. B 3thx caynaax cnaa HHepuHH ycxopaeMoro Teaa (aapa, Man a, 


« 



PcajibHa* (ot ^aT. res 


Be ink) 


BemecTBeHHafl. Bbi3BaHHBH /ipyrHM Te/IOM 










AHCica) 6bina Bbi3BaHa ycKopaiomHM tcjiom (nejiOBeKOM) 

(peajibHafl) —=■ HeypaBHOBeuiHBaioiueeiipoTHBOAeftcTBHeyc] 


Cmia 


HHepUHH 


uibHaa) — HeypaBHOBeuiHBaiomee npoTHBoaeftcTBHe ycKOpaeMoro Bneiii- 
d Ten a (no TpeTbeMy 3aKOHy HbiOTOHa). 

MHorna Hcnojib3yiOT HenHepiXHajibHyK) («ycKopfliomyiocH») CHCTeMy 


OTcneTa, b kotopoH 3aKOHbi HbiOTOHa He npHMeHHMbi 


B 3thx CJiynaax 


BBOflHT «(J) H K T H B H y K)» CHJiy HHepUHH, HTO n03B0J!HeT B paCHCTaX 

npHMeHHTb 3aKOHbi HbiOTOHa. OHa HMeeT Taxyio ace BejiHHHHy (Macca, 
yMHO^ceHHaa Ha ycKopeHHe) h HanpaBJieHa TaK ace (b cropoHy, npoTH- 
BonojiOKHyio ycKopeHHio HeHHepunajibHoft CHCTeMbi), KaK peajibHaa cHjia 

HHepUHH. Ho TOHKOfi npHJIOaceHHfl «<j)HKTHBHOft» CHJlbl HHepUHH CHHTaeTCH 


ueHTp HHepUHH caMoro ycKopaeMoro 


OHKTHBHa 3uecb He caMa 


HHep UHH 


a TOHKa ee npHJioaceHHa (ueHTp hhcpuhh aupa 


Mflna, uHCKa 


BMecro pa6onefi tohkh 


nejiOBeKa) 


Korua aBTo6yc 6bicrrpo Ha6npaeT cKopocrb, hjih topmo3ht, hjih KpyTo 
noBOpaHHBaeT, naccaacnpbi HcnbiTbiBaiOT (cooTBeTCTBeHHo) tojihok Ha3au, 
Bnepeu hjih b CTOpOHy, npoTHBonojioaaiyio noBOpOTy. C tohkh 3peHiw 
HeHHepuHanbHOfl CHCTeMbi OTcneTa (aBTo6yc), 3uecb npnjioaceHa «(J>hk- 

THBHaH» CHJia HHepUHH (BCTpeHHaH, HJIH nOIiyTHaH, HJIH ueHTpo6e>KHafl). 
C TOHKH 3peHHH HHepUHaJlbHOft CHCTeMbi OTCHCT a (3eMJIH, eCJIH He 

ynHTbiBaTb hhhtohcho Majioro jx jih 3Toro cjiynaa bjihjihhh ee BpameHHa) 


aBT06yC H3MeH5ieT CKOpOCTb 


a naccaacnpbi HeKOTopoe BpeMa eiue npo* 


UOJiacaiOT npeacHee aBHaceHHe. FlHorua cnpauiHBaiOT: «A KaK ace noHHMaTb 
3 to HBJieHHe Ha caMOM uejie?» Otbct oneHb npocroft: HBjieHHe ouho h 
to ace, TOJibKO onncaHHfl ero b pa 3 Hbix cHCTeMax oTcneTa pa 3 JiHHHbi. Bot 
noneMy, paccMaTpHBaa chjibi HHepUHH, Bcerua Hano onpeaejurrb, chjim 

HHep uhh KaKoro Tejia, b KaKoft CHCTeMe OTcneTa h k KaKOMy Tejiy 

# 

npHJiQ)KeHbi. 

B MexaHHKe Hepeuxo cnnaMH HHepuHH Ha 3 biBaiOT TOJibKO «^)HKTHBHbie» 
CHJibi HHepuHH b HeHHepunajibHbix CHCTeMax OTcneTa, h 3 to, b npHH- 
unne, BnojiHe o 6 ocHOBaHHO. OuHaKO b 6 HOMexaHHHecKOM HCCJieu obbhhh 
UBHH ceHHft nejiOBeKa, b kotopbix noHTH Bcerua ecTb ycKOpeHHH, uejie- 
coo 6 pa 3 HO paccMaTpHBaTb tslktkq h peajibHbie chjim HHepuHH KaK HeypaB- 
HOBeuiHBaiomee npoTHBOueftcTBHe npn ycKOpeHHH. 

FIpHMeHHeMbie b 4)H3HHecKHX ynpaacHeHHHX oraromeHHfl ueflCTByiOT 

He TOHbKO CBOHM BeCOM (He CMeiUHBaTb C CHJIOft THHCeCTH), HO H peaJIbHOfl 

CHJiott HHepuHH, ecjiH OTHromeHHio npuaaeTCH ycKopeHHe. Flo npHHUHny 
3KBHBajieHTHOCTH rpaBHTauHH (THroTeHHe) h HHepuHH (ycKopeHHe) no 
UettCTBHK) npaKTHHeCKH Hepa3JIHHHMbI. 








23.2. Cmibi ynpyroM uecpopMauMM 

Bee peajibHbie Tejia nou uettcTBHeM npnjio)KeHHbix chji ne<J)opMHpy- 
iotch. CHJlbl, B03HHKaioiuHe b Tejie, npoTHBOueftcTByioiuHe ue(j)opMauHH 
h nocjie Hee BOCCTaHaBJiHBaioiuHe ^)opMy Tejia, Ha3biBaiOT y npyrnMH. 


Cu/ia ynpyeoii detfopMayuu 


smoMepa deuemeux detfopMupoeaHHoeo' 


me/ia na dpyeue me/ia, ebWbieatoiyue 3 my detfopMaifuto. Ynpysue cu/ibt 
3d6ucxm om ceoucme de^opMupoeannoso me/ia, a maiotce euda u eemmuHb.i 


I 


UeHTp 


(bHKTHBHbIX») BCex MBCTHLI Tejia. 


TOHKa npHJioaceHHH paBHOzieHCTByK>mefi napajuie.T b- 

T 









F(.cr) 


Fmax 


ir» 







Pmc- 33. 


Cnia 


ynpyrocTH 6aTyTa 


de$opMai4uu:Fw=Ai C; [/vnj - ML T 


-2 


F 


ynp 


ynpyraa cmia, A l 


r c- 



<t>opMaiiHfl, C — K 03 (txt)HixHeHT >kcctkocth (ynpyrocTH) Tejia f . I 


CnopTCMeH c^KHMacT ziHHaMOMCTp, pacTHfHBacT 3 cnaHjaep, H 3 ni 6 acT 


■pevw eacKOKa ynpyrwfl TpaMnnHH hjih 6 aTyT (pwc 




33 ) 


B HHX npH 


• i 


iic<J)opMaui 


MaxuiH B 03 HHKaK)T ynpyrae cmibi. Hapacraa, ohm ocraHaBJiHBaiOT 


MHpOBaHH 


CnopTCMeH coBepuiHJi pa 6 oTy, nepenan 3 Heprwo ne(J)op 


BHeuiHHM TenaM (n crre hh h ajn> h a* 3 HeprH* ynpyroft ne<J>op- 


wauHH). Hanee npeiepaiiiaeTCH neficTBHe ae<J>opMHpyioinett cnjibi, h no- 


* Koq4x}>MI 1HCHT XCCTKOCTH TC.ia (O paBCH OTHOIUCHHK) CHJIbf. H3fipHMCp BCCa 


TCvia 


</>), 


u 


* HnaaHHOi! cio jied)opMauHif: 




C 



A l 



75 





I 


















TeHiwajibHaa 3HeprHH ynpyroft AetpopMauHH nepexoAHT b KHHeTHHecKyio 
3HeprHK). Kax BOCCTaHaBAHBaiOT (fropMy AHHaMOMeTp h 3cnaHAep, cnopT- 
CMeHy 6e3pa3JiHHHO, a bot BOCCTaHOBJieHHe tJjopMbi ynpyroro TpaMiuiHHa 

hjih 6aTyTa nepeaaeT KHHeTHHecKyio 3HeprHio Tejiy cnopTCMeHa, h oh 
B binpbi rHBaeT Bbiuie, neM c no/ia. YnpyrHe chabi ae(J)opMHpoBaHHoro 

TpaMiuiHHa hjih 6aTyTa coBepmaiOT nojio>KHTejibHyK) pa6oTy. 

McKyccTBeHHbie noKpbiTHB MecT 3aHBTHft o6jianaK>T onpeaejieHHofi 
>KecTKocTbK), hto no3BOJiBeT HcnoJib30BaTb CHJibi ynpyroft ae(J)opMauHH 

npH aMOpTH3aUHH H OTTaJIKHBaHHH. 


23.3. CM/lbl THWeCTM H Bee 

I no 3 aKOHy BceMHpHoro TaroTeHHa Bee Tejia Ha 3 eMjie HcnbiTbiBaiOT 

CHJiy ee npHTjDKeHHA. 

Cuna rmxcecmu men a — _3mo 'Mepa eeo npumn^wenun k 3eMne (cyuemoM 
enuHHUH epaufeHun3eMnu): G = m • g; [G] = MLT~ 2 [(Z Hjia tjpkccth 33bhcht 
ot Macc peMJiH h npHTHrHBaeMoro eio Tena, a Tax>Ke ot paccTOHHHH Me»<Ay 
hhmh. PaccTOHHHe ot ueHTpa 3eMjiH ao ee noBepxHOCTH Ha nojuoce MeHbiue 
(6357 km), a Ha 3KBaTope Gojibiue (6378 km), no3TOMy cnjia TaroTeHHa Ha 
3KBaTope Ha 0,2% MeHbiue, neM Ha noAiocax. 

TaK KaK 3eMJw BpamaeTca BOKpyr CBoefl och, Tejia Ha ee noBepxHOCTH 

HCnbITbIBaHDT AeHCTBHe ueHTpo6e»HOH CHJibi HHepUHH ((JlHKTHBHOfi) B 

HeHHepuHOHHofi (BpamaHDmeftcH) cncTeMe oTcneTa. OHa 6ojibiue Bcero 
Ha 3kb aTope h yMeHbiuaeT TaM CHJiy THroTeHH* eme Ha 0,3% (no 
cpaBHeHHio c nono>KeHHeM Ha noAiocax). no3TOMyfcHJia tjokccth paBHa 
reoMeTpHHecKoft cyMMe chji TaroTeHHfl (rpaBHTauH o h h o 0) h 
UeHTpo6e>KHOfi (HHepUHOHHOft) S(pHC. 34). 



a 6 6 Z 

Pmc. 34. 

Cnjia TH>KecTH (G): 

a ee rpaBHTauHOHHaii (Fjjjj ) m HHepuHOHHasi (f HH ) cocTaBJiarouiHe; o, «, e — acficTBHC ch/iu tuxccctr hi ro- 
pH 30 HTajibHoft onope h Ha HaicjioHHofi; P — bcc Tejia 


Ha Ka^KAoe 3 bcho h Ha Bee Teno nenoBeKa AeficTByiOT cham tjokccth 

KaK BHeuiHHe CHJibi, Bbi3BaHHbie npHTH^ceHHeM h BpameHHeM 3eMjiH. PaBHO- 

AeftcTByiomaH napajuienbHbix cha TH>KecTH TeAa npHAo^ceHa k ero ueHTpy 

TA>KeCTH. 










Koma Teno noxoHTca Ha onope (hjih noABemeHo), CHJia TaacecTH, 
npnnoaceHHaa k Tejiy, npnacHMaeT ero k onope (hjih OTpMBaeT ot noABeca). 
3to nettcTBHe Tena Ha onopy (hkhchiohd hjih BepxHioio) H 3 MepaeTca BecoM 
Tejia (pHC. 34, 6 , e, ^)| t Bee Tena (c t a t h h e c k h ft) — 3 to Mepa 
B03neficTBHH Tejia b noicoe Ha noxoamyioca ace onopy (hjih noABec), 
Memaiomyio ero naneHHio. 3HaaHT, cnjia TaacecTH h Bee Tejia He OAHa 
h Ta ace cnjia. UBec Bcero Tejia aenoBexa npnnoaceH He k HeMy caMOMy, 
a k ero onope (cnjia TaacecTH — AHCTaHTHaa, Bee — xoHTaxTHaa cnjia)| 
B (Jiaae nojieTa b 6ere Bee a HeT, 3to cjiyaaft HeBecoMocTH. 

npH B03AeftCTBHH TOJIOBBI Ha UieftHbie n03B0HKH B3aHMOfleftCTByiOT 
rOJIOBa H n03BOHOHHblfi CTOJ16. TaKHM o6pa30M, Bee rOJIOBbl OTHOCHTeJIbHO 

Bcero Tejia aenoBexa — cnjia BHyTpeHHaa, OTHOCHTeJIbHO ace no3BOHoaHoro 
cTOJi6a — BHeuiHHH. Bee, HanpHMep, nrraHrH, yAepacHBaeMOfi aenoBexoM, 
AJIH Hero, KOHeHHO, BHeiHHAB CHJia. 

npH ABH^ceHHH Tena c yacoperoieM, HanpaBneHHbiM no BepTHKann, 
B03HHKaeT BepTHKanbHan enna HHepnHH. OHa HanpaBneHa b crropoHy, 
npoTHBononoHCHyio ycKopeHHio. Ecah enna HHepnHH HanpaBneHa bhh3, to 
OHa CKnanbiBaeTCH co cTaT h aecxHM bccom; enna naBneHHH Ha onopy npn 
3tom yBejiHHHBaeTCH. Ecjih ace enna HHepnHH HanpaBneHa BBepx, to OHa 
BbiHHTaeTCH H3 CTaTHaecxoro Beca; enna naBneHHB Ha onopy yMeHbmaeTca. 
B o6ohx cnyaaax H3MeHeHHbifi Bee Ha3biBaiOT AHHaMHaecxHM, oh 
6onbine hah MeHbine CTaTHaecxoro. flHHaMHaecxHi! Bee uiTaHm b pyxax 
enopTCMeHa nencTByeT Ha Hero H3BHe (BHenmaa enna). ^HHaMHaecxHft Bee 
TynoBHma npH BbinpbirHBaHHH BBepx nencTByeT Ha Horn BHyTpn Tena 
(BHyTpeHHaa enna OTHocHTenbHO Bcero Tena h BHenmaa — OTHOCHTenbHo 
Hor). 

* 

23.4. Cn/ibi peanuHH onopbi 

»• 

‘tllefiCTBHe Beca Tena Ha onopy BcrpenaeT npoTHBoneftcTBHe, KOTopoe 
Ha3biBaiOT peaKiiHefl onopbi (hjih onopHOft peai<uHeH). 

PeaK 14 ur onopbi — smo Mepa npomueodeucmeun onopbi deuemeu/o na 
nee me/ia , naxodniuezocn c neu e KownaKme (e noKoe u/iu deuowemiu). Ohq 
oaeua cu/ie deucmeim me/ia na onovv . mnpae/iena e npommono/iomiyio 

emopony u npu/ioxcena k smoMy me Ay. % 

06biHHO nenoBex, Haxonacb Ha ropH30HTanbHOft onope, HcnbiTbmaeT 
npoTHBoneHCTBHe CBoeMy Becy. B 3tom cnynae onopHan peaKuna, xax 
h Bee Tena, HanpaBneHa nepneHAHKynapHO k onope. 3to HopManbHaa (hah 
HAeanbHaa) peaKiina onopw. Ecnn noBepxHOCTb He nnocnaa, to onopHaa 
peaxima nepneHAHKynapHa k nnocKocTH, KacaTenbHott k Tonne onopbi. 

Korna Bee cTaTHaecKHft, to peaxuna onopbi cTaTHaecKaa; no 
BeAHHHHe OHa paBHa CTaTHHeexoMy Becy. Ecah aenoBex Ha onope ABHaceTca 
c ycxopeHHeM, HanpaBneHHbiM BBepx, to x CTaTHaeexoMy Becy no6aBnaeTca 
enna HHepnHH h B03HHxaeT AHHaMHaecxaa peaxuna ono- 
p bi (pnc. 35)iPeaxuHa onopbi — ennan accHBHaa (peaxTHBHaa). OHa 
He MoaceT caMa no ce6e Bbi3BaTb nonoacHTenbHbie ycxopeHHa. Ho 6e3 
Hee — ecjiH HeT onopbi, eenn He ot aero OTTonxHyTbca (hah He x aeMy 
npHTHHyTbca) — aenoBex He MoaceT axTHBHO nepeMemaTbca. I, 

Ecah oTTanxHBaTbca ot ropH30HTajn>HOft onopbi He npBMO BBepx, to 

h enna AaBneHHa Ha onopy 6yACT npnnoaceHa He non npaMbiM yrnoM 


k ee noBepxHOCTH. Torna peaxima onopw 
Taxace He 6yaeT nepneHAHxyjiapHa k noBepx- 

HOCTH, ee MOaCHO pa3JIOHCHTb Ha h o p m a JI b- 

h yK) h KacaTeubHyio cocTaBJiaioiuHe. 
Korna conpracacaiomHecfl noBepxHOCTH pob- 
Hbie, 6e3 BbicTynoB, uihiiob h t. n. (accfrajibT, 
nononiBa 6oTHHKa), to xacaTejibnaa cocTaB- 
junouuaa peaKiiHH onopw h ecTb CHJia TpeHHa. 

KacaTeJibHaa peaKima MoaceT 6biTb o6y- 
cnoBJieHa He tojibko TpeHHeM (xax, HarrpH- 
Mep, Meacny Jiwacen h chctom), ho h npyrHMH 
B 3 aHMoneHCTBHaMH (HanpHMep, uiHnbi 6ero- 
bwx TycJ)em>, BOH3HBiiiHeca b nopoacxy). 

I PaBHoneHCTByiomaa HopMajibHOH h xaca- 

TeitbHOH cocTaBJiaiomHx Ha3biBaeTca o 6- 

men peaxunew onopw. OHa TOJibxo 
npw cbo6oahom HenoABHacHOM nonoxceHHH 
Han onopon (hjih non onopon) npoxoAHT 
nepe3 UM aenoBexa. Bo BpeMa ace ABHaceHHH, 

OTTaJIXHBaHHa HJIH aMOpTH3aiIHH OHa o6whho 

He npoxonHT aepe3 UM, o6pa3ya othoch- 
TejibHO Hero momcht. 

23.5. Ch/iw neHCTBHR cpeaw 

CnopTCMeHy Hepenxo npnxoAHTca npeononeBaTb conpoTHBjieHHe bo 3- 
nyxa hjih boaw. )Cpena, b xoTopofi ABHaceTca aenoBex, oxa3WBaeT CBoe 
nettCTBHe Ha ero Tejio. 3 to nettcTBHe MoaceT 6 wtb CTaTHaecxHM 
(BbiTajiKHBaiomaa cnna) h AHHaMHaecxHM (jio6oBoe conpoTHBjie- 
HHe, HopMajibHaa peaxima onopw). \ 

SBbima/iKueafoufajt cu/ia — dtno Mepa deucmeun cpedbi na noepyotcennoe 
e nee me/io. Oho wsMepnemcn eecoM QbimecHeHHoao odbeMa Mudnocmu 
u Hanpae/iena eeepx. ' m 

■ Ecjih BbiTajiKHBaiomaa CHJia (Q) (pnc. 36) 6ojn>me chjiw TaacecTH Tejia 
((/), to Tejio BcnjiwBaeT. Ecjih ace CHJia TaacecTH Tejia 6ojibme BWTaji- 
KHBaiomett chjiw, to oho tohct.* 

| JJo6oeoe conpomuenenue —- dmo cu/ia, c romopou cpeda npermmcmeyem 
deuMe huhd mena omHocume/ibHO nee. Be/iununa Ao6oeoeo conpomuenenuH 
(R x ) 3aeucum om nnoutadu nonepenuoao cenenuH mena, eeo odmeKaeMO- 
cntu, nnomHOcmu u en3Kocmu cpedbi , a maKotce omHocumeAbHou CKopoctnu 

mena: 

R x = S*C*pU 2 ; [R x ] = MLT~ 2 , 

fne S M — njiomanb HaH6ojn>mero nonepeaHoro ceaeHHa Tejia (mhacjib), 
C x — K03ct4)HLiHeHT jio6oBoro conpoTHBjieHHa, 3aBHcamnft ot cJjopmw Tejia 

(o6TexaeMOCTH) (pnc. 36, 6) h ero opneHTamm OTHocHTejibHO HanpaBJieHHa 

ABHaceHHa b cpene, p — njioTHOCTb cpenw (boaw — 1000 xr/M 3 , B03Ay- 
xa— 1,3 xr/M 3 ), v '~ OTHOCHTejibHaa cxopocTb cpenw h Tena.1 

M3MeHaa nnomaAb nonepeaHoro ceaeHHa Tena, MoacHO H3MeHHTb h 
AettCTBHe cpenw. Tax, y nwacmixa npn cnycxe c ropw b Bbicoxoft cTOfixe 
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Pmc. 35. 

PeaKUHH onopw npw noBopOTe b cjia- 

jiOMe: 

/♦ 6 — CTaTHaecxHc, 2 — 5 — amh&mmhcckhc, 

fHH - CMJ1M MHepUMH 


I 



3Ta njiomaab iiohth b 3 pa3a 6om>me, hcm b mokoA cToftxe. 3Ha«urr, 

conpOTHBjieHHe B03ziyxa npH cnycice moxcho roMewrrb iiotth b 3 paaa. 


npHHHMaa b Boae no3bi c Jiyniuetf o6TCKaeMOcn>K), HyacHO yMCHbuiaTb 
conpOTHBjieHHe boam. Kax h3bcctho, c yBc jihhchhcm ckopocth nepenBH- 
>KeHHa conpOTHBjieHHe BOAbi hjih B03ayxa pe3KO yBCJiHHHBacTca (npHMcpHO 
nponopimoHajibHO KBaapaTy ckopocth).. 





Pmc. 36. 

Cmia aeftcTBHH cpeabi: 

a — ctaTHiecsaa (Q) BUTa;iKHBaiomas; 6,9,? — jimbimm^ccimc: 6 — jio6oBoro conponiBJieHiii • 

CMHaa ( Ry ), e — hx coothoujchhc npH rpe6«e pyroft 


I HopMa/ibHCW peaKifUH cpedbi — 3 mo cu/ia, deucmey hduiclh co cmoponbi 
cpedbi na me/ 10 , pacno/iootceHHoe nod ye/iOM k nanpaenenuK) eeo deuotceHun. 

Ona 3aeucum om mexotce tfaxmopoe, nmo u /io6oeoe conpomue/ienue: 

* 

R y = S M Cy pD 2 ; [R y ] = MLT ~ 2 , 

me C y — K03<l><l)HimeHT HopMajibHott peaKUHH cpenbi (b nojieTe ee Ha3bi- 
BaiOT noa^eMHoft chjioB).' 

HopMajibHaa peaKUHfl cpeAbi npH rpe6ice HanpaBJieHa nepneaaHKyjwpHO 

CHJie no6oBoro conp othb jieH hh. 
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C HopMajibHOft peaxunefi cpeAbi Rax c noaiCMHofi c h a o ft 
npHXOAHTca cwraTbca (HanpHMep, iuiOBiiy bo BpeMA npOABHaceHHa no 

AHCTaHiiHH, npbiryHy Ha a biacax c TpaMnjiHHa bo BpeMA nojieTa b 

B03nyxe). 


23.6. Ch/iw TpeHMfl 

A6coaiotho rji azu cHX noBepXHOcreft onopbi npaxTHnecxH He cymec- 
TByeT.f Meacny tcjiom aeAOBexa h onopoft npH ABHaceHHH no Heft Bcerna 

B03HHKaeT TpeHHe. 

Cuna mpemm — yno Me pa npomueodeucmQUH deuotcyuieMycx me.iy, 
nanpae/ieHHoeo no xacame/ibHOu k conpuKacatoutuMCM noeepxnocnviM. 
Cuna mpemm cnumaemcx paenou npou36edeHUfo hopmq/i b h oeo dae/iemm 
hq K03(f)&ui4ueHm mpemin: 


T = N-k , p ; [71 = MLT' 1 

rile k, p — K03(i><t>HUHeHT xpeHHfl (phc. 37, a).I 

Rax Baa ho H3 (JjopMyjibi, \xo3 cJ)(J)HixHeHT tpchhh — 3to 
oTHoiueHHe cHjibi TpeHHa x CHAe HOpMajibHoro naBJieHHa (npH/KHMaiomefl 
CHJie), xoTOpaa npnacHMaeT Tpymneca Tena Apyr x Apyry: ’ 



k = X 

J; p n: 

3to cnpaBeiyiHBO aaa TpeHHa cxojib- 
>x e h h a, xorna oaho tcao nepeMemaeTca 

oTHOCHTeAbHO Apyroro, He Tepaa xoHTax- 

Ta C HUM, CKOAb 3 HT no HCM>\ CHAa TpeHHa 

b 3 TOM cAyaae AHHaMHaecxaa. Ecah >xe 

OAHO TeAO He MOaceT CKOAb3HTb no Apy- 

roMy, CABHraiomaa cHAa He MoaceT cabh- 
Hyn> ero, 3HaaHT, CHAa xpeHHa yAepacn- 

BaeT TeAO b HenoABHacHOCTH. Taxaa CHAa 



Phc. 37. 

Chjiu TpeHHs: 

a w. cKOJikxenai (T), rae T* — »ec rpysa, pas- 
Rutt CABHraiomeft cane (T") a cmjie TpeHHa (T); 
6 — meiai, rae k * — io3i|)i^RtReHT TpeHHa 

URtHRI 


TpeHHa Ha3biBaeTca cTaTHaecxoH (hah 
CHAOH TpeHHa CKOAbaceHHA noxoa). 

Flo Tpen>eMy 3 axoHy HbioTOHa cTaTHae- 
cxaa CHAa TpeHHa paBHa CABHraiomeft 
CHAe 1 . 

npeAeA, ao xoToporo MoaceT yBeAH- 

HHBaTbca CTaTHaecxaa CHAa TpeHHa, 
Ha 3 biBaeTca npeAeAbHOH chaoh TpeHHa 
cxoAbaceHHa noxoa. OHa paBHa np0H3Be- 

ACHHK) HOpMaAbHOTO ABBAeHHA Ha CTaTH- 
aeCKHH _K03(M)HUHeHT TpeHHa CKOAb- 

aceHHa: r CT — Nk . CneAOBaTenbHO, c t a- 

THAeCKHH K03(J)(})HUHeHT Tpe¬ 
HHa CKOAbaceHHA paBeH oTHome- 
HHK) CTaTHHeCKOH CHJIbI TpeHHA CKOAbace- 
hha (npeAeAbHOH) k CHAe HOpMaAbHoro 


CTporo roBopH, He cbmoh cjibmi afomefi cwjie, npHJioTKeHHOH k cziBHraeMOMy Tejiy, 3 CHJie 
aeftcTBHS nocjiejnHero hh onopy. 




i 


0 


t 








ZiaBJieHHfl; motkho cKa3an> HHane: 3To OTHOtueHHe CABHraioiiieH chjtu k 

npH3KHMaiomeH. 

MexaHH3M TpeHiw CKonb>KeHHfl o6t>bchjuot 3 auen^eHHeM HepOBHOCTcfl 
noBepxHOCTefl CKom>3«iuHX Teji iipyr 3a apyra (MexaHHHecKaa Tcopiw), 
a TaioKe MOJieKyjiapHWM cixemieHHeM, xoraa rjiajiKHe iiobcpxhocth o6cc- 

nenHBafOT njiOTHbifi KOHTaKT Teji (MOJieKyjwpHa* Teopna). Flpn CMa 3 Ke 
HepOBHOCTH nOBepXHOCTH «Crjia>KHBaK)TCB». 

BTOpofi BHJI TpeHHH, OTJIHHaiOmHftCH OT TpeHHH CKOJlbHCeHHH, npOHB- 

jwe tch npn KaneHHH, Koraa tohkh conpHKOCHOBeHHn tcji Bee Bpesui 
cmchhiotch (tohkh noKpbiiiiKH BejiocHneaa h Mecra ero onopbi Ha ao- 
poacKe). MexaHH3M t p e h h a k a h e h h h o6t»hchhk>t aecJ)opMaixHett 
conpHKacaiomHXCH Ten. Ko/ieco xax 6bi bubbjthB aeT ch b onopy, o6pa3yn 
BMKy, nepe3 Kpafi KOTopoft KOJiecy Bee BpeMH npHXoaHTCH nepeKaTbiBaTbcn 
(pHC. 37, 6). Ko3(j)(i)HlIHeHT TpeHHH K a H e H H H BblHHCJWIOT 
KaK OTHOUieHHe MOMeHTa ZIBHTKyilieft CHJlbl K MOMeHTy TpeHHH ( N — CHJia 

HopMa/ibHoro AaBjieHHH, yMHo>KeHHa« Ha ee njieno OTHOCHTejibHO Kpan 

hmkh — k K ). llneHo CHJibi N, 3aTpyaHHioiuefi «BbiKaTbiBaHHe» H3 hmkh, 

H eCTb K03(J)Cj)HLlHeHT TpeHHH KaHeHHH (erO pa3MepHOCTb — L). 

TpeTHtt bhji TpeHHH npoHBJineTCH, Koraa MOKjiy TpyuiHMHCH noBepx- 

hocthmh HMeeTCH HenojiBH)KHaH TOHKa. 3to t p e h h e B e p H c* 

H H H — JIBH>KeHHe IipOHCXOJlHT BOKpyr 3TOtt TOHKH. TaK, CTOna npH OTTaJl- 

KHBaHHH ot onopbi, ecjiH Ha noaoiuBe o6yBH HeT uinnoB, BpamaeTCH 

OTHOCHTejibHO rpyHTa. y MeTaTejin MOJioTa Ha noaomBe o6>bh HMeeTCH 

oahh luhti, BepneHHe nponcxoiiHT npn noBopoTe BOKpyr uinna. ^ 

CHJibi TpeHHH, HanpaBJieHHbie HaBCTpeny hbh^kchhio, topmo3ht ero. 
Ohh Bbi 3 biBaioT oTpnuaTejibHoe ycKopenne, coBepmaiOT oTpnuaTejibHyK) 
pa6oTy. Chjiw TpeHHH, HanpaBJieHHbie oziHHaKOBO c ziBHHceHHeM, He 
C03 ( aaK>T nojio)KHTejibHoro ycKopeHHH, He coBepinaioT nojio)KHTejibHOtt 

pa6oTbi, a TOJibKo He naiOT tohkc KOHTaKTa n bh>k ymeroc h Tejia «npo- 

CKajib3biBaTb» Ha3aA. 

23.7. Cmibi BHyTpeHHHe OTHOCHTe/ibHO Te/ia He/iOBena 

CHJibi BHyTpeHHHe OTHOCHTejibHO Tejia nejioBeKa B 03 HHKai 0 T BCJien- 
CTBHe B 3 aHMoneftcTBHH Hacreft 6noMexaHHHecKott chctcmw Tejia. Ohh 

npOHBJIHlOTCH, B HaCTHOCTH, KaK CHJibi II p H T H T H B a H H JI H OT- 
TaJlKHBBHHH BHyTpH Tejia. B a6cOJHOTHO TBepjlOM TeJie TaKHe CHJibi 

B3aHMHO ypaBHOBeuieHbi, jje(J)opMaixHH h Hanpn>KeHHH He B03HHKaK)T. B 

Tejie nejioBeKa BHyTpeHHHe chjiw MoryT neifcTBOBaTb ct aTH h e c k h, 

BbI3bIBan TOJlbKO HanpH>KeHHH B JieClJOpMHpOBaHHbIX TKBHHX, H J1 H h a • 
M H H e C K H, BbI3bIBaH HBHH<eHHe 3BeHbeB H H3MeHHH n03y. 

Pa3JlHHaiOT BHyTpeHHHe CHJibi aKTHBHOTO fleftCTBHH (Mbl- 

meHHaa pa6oTa) HnaccHBHbie MexaHHnecKHe chjiw (nac- 

CHBHOrO B3aHMOZieflCTBHH). 

Chjiw MbiiiienHott thth, npHjio)KeHHbie k koctam cxejieTa, 

CJiyacaT HCTOHHHKaMH 3HeprHH JlBH)KeHHH, COXpaHJHOT Heo6xOHHMbie n03bl, 
ynpaBJIflIOT JlBH>KeHHHMH, H3MeHHK)T B3aHMOfleftCTBHe Tejia HejlOBeKa C 

OKpy>KaiomHMH <j)H3HHecKHMH o6i>eKTaMH (cpejia, onopa, CHapjmw h iipyrne 
jiiojih). YnpaBjiHH cbohmh ubidkchhamh, hcjiobck yHHTCH ynpaBJWTb (b 
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H3BecTHbix npeixenax) h bhciuhhmh cmiaMH, a 3Ha*nns 3<JxJ)exTHBHo 
ynpaBJiBTb cbohmh jiBHaceHHaMH b KOHKpeTHbix ycJiOBHBX BHeuiHero OK- 
py>KeHHfl. CHJIbI MbimeHHOfi TBTH npaBHJlbHO TaKXCe Ha 3 bIBaTb yCHJlHBMH. 

CHJibi naCCHBHOTO B 3 aHMOJICftCTBHa B OTJDJHHe OT CHJI 
MblllieHHOft TflrH He BbI3BaHbI HenOCpeACTBeHHO <})H3HOJIOrHHeCXOft aKTHB- 
HOCTbK), 6HOJ!OrHHeCKHMH IlpOIXeCCaMH, XOTfl B HeKOTOpofi CTeneHH H 
3aBHCHT OT HHX. IlpH HaJIHHHH OllOpbl 3BCHbH TeJia HeJIOBexa BCdTia CBOHM 

BecoM aeficTByiOT Ha ynepaoiBaioinHe hx coceziHHe 3Bem>a. npH ycxopeHHax 
3BeHbeB k craTHHecKOMy Becy npH6aBJiaiOTca (hjih BbiHHTaiOTca H3 Hero) 

CHJIbI HHepHHH 3BCHbeB. KaX npOTHBOXiefiCTBHe CTaTHHeCKOMy H AHHaMH- 

aecxoMy Becy HMeiOTca cooTBeTCTByioinHe peaKUHH onopbi. BcjiencTBHe 

ynpyrax <ae(J)opMatmfl B03HHKaJ0T ynpyrne cnjibi, npeHMymecTBeHHo b 

MHrKHX TKaHHX. HaKOHCU, HMeiOTCH H CHJIbI TpeHHfl, o6yCJIOBJieHHbie 

B3aHMHbiM CMemeHHeM opraHOB h TxaHeft b Mecrax hx xoHTaxTa, b 
cycraBax, Moxjiy MbiumaMH, BHyTpn Mbium h t. n. 

Cnjibi Beca, CTaTHnecKHX peaxinift onopbi h TpeHHa hcbcjihkh no 

CpaBHe HH K> C CHJiaMH MbimeHHOfi TarH, XOTB CTaTHHeCKHe MOMeHTbl 

(ftanpHMep, b cnopTHBHOft rHMHacTHKe, oco6chho Ha cHapanax) h MoryT 
6biTb 3HaHHTejibHbiMH. 3aTo CHJibi HHepnHH h ynpyroft netJiopManHH MoryT 

6biTb oneHb 6ojibuiHMH. 

B cTaTHxe BCTpeaaioTca Bee nepenHCJieHHbie CHJibi, xpoMe chji HHepnHH. 

B ABHaceHHax cnjibi HHepnHH o6ycJiOBJiHBaiOT yBejiHaeHHe AHHaMHHecxHX 

BecoB, onopHbix peaxnnft, ynpyrnx chji h TpeHHa. riocxojibxy Bee 3 th 

CHJibi ecTb npoaBJieHHe MexaHHHecxHx peaxnnft CHCTeMbi 3BeHbeB Teaa, 
H. A. EepHiuTeftH Ha3Baji hx ycjiOBHO «peaKTHBHbiMH» CHJiaMH b Tejie 
aejioBexa. B cfropMe AaBJieHHa, tojimkob, pbiBKOB, OTjiaHH «CHjiOBbie BOJiHbi» 
npoxojiaT no 3BeHbaM Tejia, coTpacaiOT hx, oTpaacaiOTca, cTajiKHBaiOTca, 
B3aHMHO ycHjiHBaacb hjih yracaa. 3 th «BOJiHbi» He MoryT 6biTb npea- 
ycMOTpeHbi, 6biBaiOT oneHb bcjihkh, bhocbt 6ojn>uiHe noMexn b ynpaBjieHHe 
ABHHceHHaMH. OjiHaKo no Mepe coBepmeHCTBOBaHHa ynpaBJieHHa ohh 
BX oaaT b ocHOBHyio nHHaMHHecKyio cTpyKTypy h cnoco6cTByiOT ee 
cTa6HJiH3auHH (cm. tji. VI), noaBjieHHio nHHaMHaecKOH y c- 

TOfiHHBOCT H JIBHJKeHHH. 

XlBHHCeHHa 3BeHbCB npOHCXOJiaT c ycKopeHHaMH UeHTpOCTpeMHTeJEb- 
HbiMH (HeH36e>KHbi npH cycTaBHbix jiBHa<eHHax) h TaHreHUHajibHbiMH (npH 

pa3roHe 3BeHa — nojioacHTejibHbie, npn TopMoa<eHHH — oTpHnaTejibHbie). 
rio3TOMy CHJibi HHepnHH HMeHDTca npH ABHaceHHax Bcerjia. 3 to 
caMaa MHoroHHCJieHHaa rpynna chji BHyTpeHHero naccHBHoro B3aHMoneH- 
CTBHa, Benyxnaa cpenH peaKTHBHbix chji. 

riocKOJibKy b jiio6om nBHaceHHH, T0pM03a 3BeHO h ocTaHaBjiHBaa ero, 
pacTarHBaioTca Mbimnbi-aHTaroHHCTbi, to Bcerna B03HHKaK>T y n p y r h e 
c h ji bi (nectopManna coenHHHTejibHOTKaHHbix h MbimeaHbix 3jieMeHTOB). 
npH 6ojh>uihx ycKopeHHax HHepnHOHHbie h ynpyrne CHJibi oco6chho 
BejiHKH. npH Tax Ha3biBaeMofi «ynpyron oTnaHe» pojn> 3 thx nByx 
rpynn chji CTaHOBHTca Benyinei! b nBH>xeHHax. 

TaxHM o6pa30M, BHyTpeHHHe cnjibi naccHBHoro (b 6HOJiorHaecxoM 

CMbicjie) B3aHMoaeftcTBHa HrpaiOT pojn> He TOJibxo CBa3eft, orpaHHHHBaio- 

ihhx ABH)KeHHa; b onpenejieHHbix ycjiOBHax ohh Hcnojib3yiOTca xax abh- 
acyinne CHJibi, noBbimaiomHe 3(J)(J)exTHBH0CTb MbimeaHofi pa6oTbi. 


23.8. P0/1 b C1/1/1 B flBMWeHHHX He/lOBeKB 

B MexaHHKe H3ynaiOTCfl 3aK0Hbi uchctbhh MexaHHnecxHX chji He3aBH- 
chmo ot hx hctohhhkob, hx npoHcxoacaeHHa. B 6noMexaHHxe ace cymecT- 

B6HHO, KaKOBbI HCTOHHHXH CHJI H, CJieAOBaTeJIBHO, KaKOBa «UeHa» HC- 

nojib3yeMoft CHjibi jxjw opraHH3Ma nejioBexa. Bee CHjibi, npnjio>xeHHBie 
k ero ^BHraTejibHOMy annapaTy, cocraBjiaiOT CHCTeMy chji bhciuhhx h 
BHyTpeHHHX. CncTeMa bhciiihhx chji npoHBjraeTCH name xax CHjibi conpo- 
THBJieHHH. fljw npeonojiemifl conpOTHBjieHHB 3aTpanHBaeTca 3Hepriw hbh- 

HceHHa h Hanpa^ceHHH mbiuiu nejiOBexa. Pa3JiHHaiOT paGonne h 
b p e a h bi e conpoTHBjieHHH. FIpeoaojieHHe pa6oHHX conpoTHBjieHHfi 
Hepenxo cocTaBJiaeT rjiaBHyio 3anaHy nBmxeHHfi nejiOBexa (HanpHMep, b 
npeozioJieHHH Beca niTaHni h 3 ax jiionaeTCH nejiB nBHHceHHfi co niTaHroft). 
BpeflHbie conpoTHB JieHHH nomomaiOT nojio>XHTejiBHyK) pa6oTy; ohh, b 
npHHUHne, HeycrpaHHMbi (HanpHMep, chjim TpeHHH jibiac no CHery). 

BHeuiHHe _.CHnbi Hcnojib3yiOTCH nejioBeKOM b ero nBHHceHHHX h xax 
nBHHcyuiHe. Una coBepmeHHH Heo6xonHMOii pa6oTbi, ujib npeonojieHHH 
nejioBeKOM chji conpoTHB JieHHH MoryT Hcnojib30BaTbCH Bee, ynpyrne chjim, 
HHepuHOHHbie h up. BHeniHHe chjibi hbjihiotch b 3tom cjiynae «napoBBiMH» 

HCTOHHHKaMH 3HepTHH, nOCXOJIBXy HCJlOBeK paCXOJiyeT MeHbine BHyTpeHHHX 

3anacoB 3HeprHH Mbiinn. 

HejiOBeK npeonojieBaeT chjibi conpoTHB jichhh MbiineHHbiMH chjibmh 
h cooTBeTCTByiomHMH BHeuiHHMH chjibmh h coBepuiaeT xax 6bl JIBe HaCTH 
pa6oTbi: a) pa6oTy, HanpaBjieHHyio Ha npeonojieHHe Bcex conpoTHBjieHHi* 
(pa6oHHX h BpenHbix), h 6) pa6oTy, HanpaBjieHHyio Ha coo6uieHHe yexo- 
peroift CBoeMy Tejiy h nepeMemaeMbiM BHeniHHM o6bexTaM. 

B 6H0MexaHHxe cnjia neftcTBHH nejioBexa 1 — 3to CHJia 

B03jjeficTBHH Ha BHeuiHee (J)H3HHecxoe oxpynceHHe, nepenaBaeMoro nepe3 
pa6oHHe tohxh Tejia. Pa6oHHe tohxh, conpHxacancb c BHeuiHHMH 
TejiaMH, nepenaiOT UBKHcemie (xojiHHecTBO ubh^xchwh, a Taxace xhhcth- 
necxHft momcht) h 3HeprHio (nocrynaTeJibHoro h BpamaTejibHoro HBH>xe- 
hhh) BHeniHHM TenaM. 

TopM03HUIHMH CHJiaMH, BXOUHIUHMH B COnpOTHBJieHHe, MOryT 6bITb 

Bee BHeimme h BHyTpeHHHe chjibi, b tom HHCJie h MbiineHHbie. Kaxne H3 

HHX 6ynyT HrpaTb pOJIb BpenHbiX conpoTHBJieHHft, 3aBHCHT OT yCJIOBHfi 

xoHxpeTHoro ynpancHeHHH. Tojibxo peaxTHBHbie chjibi (cnjibi peaxnHH 
onopbi h TpeHHn) He MoryT 6 bitb nBH>xyinHMH CHJiaMH; ohh Bcerna 

OCTaiOTCH COIIpOTHBJieHHHMH (xax BpenHbIMH, Tax H pa60HHMH). 

Bee cnjibi He3aBHCHM0 ot hx HCTOHHHxa nencTByiOT xax MexaHHnecxHe 

CHJIBI, H3MCHHH MexaHHHeCXOe JIBHHCeHHe. B 3T0M CMBICJie OHH HaXOUHTCH 

b enHHCTBe, xax MaTepHajiBHBie chjibi: mohcho npoH3BonHTB (npH co6jiio- 

neHHH cooTBeTCTByioinHx ycjiOBHfi) hx cjio^ceHHe, pa3Jio>xeHHe, npHBeneHHe 

h npyrne onepanHH. 

flBH^ceHHH nejiOBexa npencTaBJiaiOT co6oh pe3yjiBTaT coBMecTHoro 
neftcTBHH BHeuiHHX h BHyTpeHHHX chji. BHeniHHe chjibi, BBipa^xaioinHe 
B03nettcTBHe BHeuiHefi cpejiBi, o6ycjiOBJiHBaiOT MHorne oco6chhocth zibh- 
xceHHtt. BHyTpeHHHe chjibi, HenocpencTBeHHO ynpaBjmeMBie nejioBexoM, 
o6e'cneHHBaiOT npaBHjiBHoe BBinojiHeHHe 3anaHHBix hbh^cchhh. 

1 IlpHMeHJieMoe HepejiKO b cnopTHBHOM npaKTHice coHCTaHHC cjiob «cm.ui hbh/KChmh» 
fhniHHecKoro CMbicjia hc HMeeT. 

4* a? 


Flo Mepe COBepIlieHCTBOBaHHH ABH)KeHHft CTaHOBHTCfl B03M0>KHbIM 
jiynme Hcnojib30BaTb MbimeHHbie crnibi. TexHHnecKoe MacrepcTBO npoHB- 

JiaeTCB B nOBblllieHHH POJ1H BHeiUHHX H naCCHBHbIX BHyTpeHHHX CHJ1 KaK 

ABH»cymHX chji. 06ecneHHBaeTca He TOJibKO 3 KOHOMHOCTb (coepe^ceHHe 

CHJl), 3KOHOMHHHOCTb (BbICOKHft K.n.fl. MbIIIieHHbIX CHJl), HO H BbICOKHfi 
MaKCHMyM MbIHieHHbIX CHJl, a TaKHCe 3 HaHHTeJlbHa« 6bICTpOTa AOCTH>KeHH5I 

3TOrO MaKCHMyMa npH JlBHHCeHHH. 

3ajiaHH COBepmeHCTBOBaHHB JlBH5KeHHft, nOBbimeHHH HX 3(J)q)eKTHBHOCTH 

b caMOM o6meM BHae cbojihtch k noBbiHieHHio pe3ynbTaTa ycKopjnonuix 

CHJl H CHH^CeHHIO JieHCTBHH BpeflHblX COnpOTHBJieHHft. 3T0 OCOOeHHO Ba)KHO 

b cnopTe, me Bee ABH>KeHH5i HanpaBJieHbi Ha poct cnopTHBHoro 

pe3yjibTaTa. 

§ 24. Bi/iOBHepreTi/ina ABuraTe/ibHbix abmctbum 

B ABHraTejibHbix neftcTBHHX npOHCXonHT n p e b p a m c h h e qzihhx 

bhjiob 3HeprHH b npyrne (xhmhhcckoh b MexaHHHecKyio h TenjiOByio) 
h npeo6pa30BaHHe MexaHHHecKoft 3HeprHH (KHHeTHHecKofi b 

HOTeHUHajibHyK) h Hao6opoT). M3yneHHe hctohhhkob 3HeprHH, nyTefi ee 
nepexoaa, ycjiOBHH HHflHBHayajibHoro ncno jib 3OBaHHH h ee noTepb Heo6- 

XOJ1HMO aJ 1H COBepilieHCTBOBaHHH CHCTeM JlBHXCeHHft. 

24.1. npeBpameHHe h npeo6pa30BaHne 3Heprnn b ABMraTe/ibHbix 

A6MCTBI/1BX 

riodeod dnepeuu e 6u om exauu necKyto cucmeMy coeepiuaemcn e pe- 
3y/ibtname: a) npeepaufenun ximuuecKou suepeuu e MexauuHecKyto no- 
meuiiuaAbHyto HanpnMeuHou Mbiuufbi, 6) nepexoda padombi eneiumix cun 
6 KunemunecKyto anepeufo duoMexauunecKou cucmeMbi u nomenifuanbuyK) 

. dHepauto de^opMupoeauHbix Mbiuty u nepeMeujaeMoeo mena. 3hepeun 
pacxodyemcn na: a) npou3eodumenbHyfo padomy; 6) HenpomeodumenbHbie 
3ampambi , cemaHHbie c ee npeepaufenueM u paccennueM dnepeuu; e) npe- 
o6pa3oeanue ee npu naKonnenuu e pacrmuymou Mbiuuje. 

MexaHHnecKoe ziBHHceHHe HejioBeica conpOBOJKjiaeTCH H3MeHeHHeM Me- 
xaHHHecKoro coctohhhh ero Tejia; 3 to coctohhhc onpeziejineTCH 3HeprHeft 
6noMexaHHHecKOH CHCTeMbi. BejiHHHHa h xapaKTep pacxojia 3HeprHH npH 

ABH>KeHHHX 3BBHCHT OT OC06eHHOCTefi JIBIOKeHHH. KoJlb CKOpO IlpOHCXOJIHT 

p a c x o a 3HeprHH, Heo6xojiHM h n o ji b o ji 3HeprHH. 

CymecTByeT, no MeHbmeH Mepe, jiBa HCTOHHHKa 3 h e p r h h, 

HCnOJlb3yeMOft B UBIOKeHHBX. nepBblH HCTOHHHK — 3anaCbI XHMHHeCKOft 

3HeprHH. 3 tot hctohhhk HaxoAHTCH b Mbimnax, npyrnx opraHax h kpobh. 
B mm umax npoHcxonHT XHMHnecKHe peaKiniH h B03HHKaeT Hanpn)KeHHe 
b coKpaTHTejibHbix 3jieMeHTax: XHMHHecxaH 3HeprHH npeBpamaeTCB b 
M exaHHHecKyio noTeHUHajibHyio 3HeprHio ynpyro ne(])opMHpoBaHHbix 3Jie- 

MeHTOB Mbllim (pHC. 38,1). BTOpofi HCTOHHHK 3HepTHH JIBH^CeHHfi — 3T0 

MexaHHHecKaa 3HeprHH BHeuiHero OKpyxceHiw (bhcuihhx Teji, cpenbi, napT- 
HepoB h npoTHBHHKOB). Ohb nepejiaeTCH Tejiy nocpeflCTBOM pa6oTbi 
BHeiiiHHX chji. a) KHHeTHHecKan SHeprHH ABH^cymHXCH o6i>eKTOB (pnc. 38,2) 
(HanpHMep, 6pocoK, BbinojiHeHHbifi npoTHBHHKOM B 6opb6e) h 6) noTeH- 

unajibHaH 3HeprHH nojioxceHHH (pnc. 38,3) (HanpHMep, ABHxceHHe bhh3 
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npH cocKoice c ffipexjiauHHbi b nojie 
3eMHoro TjiroTeHHa). B 3thx cjiyaa- 
hx cnopTCMeH UBHaceTca naccHBHo. 

Bee aKTHBHbie JXBHaceHHJI COBep- 

maioTCfl 6jiaroaapH npeo6pa30Ba- 

HHK) nOTeHUHaJIbHOH 3HeprHH Ha- 
npaaceHHbix Mbium b XHHeTHae- 
cxyio 3Heprmo 3BeHbeB Tejia h Bcero 
Te/ia b uejioM (phc. 38, 4). Chjim 
thth Mbium coBepuiaioT pa6oTy. 
HanoMHHM, hto pa6oTa cHjibi — 
npouecc H3MeHeHHH 3HeprHH (co- 
ctohhhh). Bcerna, xorna H 3 MeHseT- 

CH XOJIHHeCTBO HJIH <J)OpMa 3HeprHH, 

3TO cjieacTBHe pa6oTbi chji. 

IlpHo6peTeHHafl 3HeprHH He 

Bcerna TOTaac ace pacxonyeTca. He- 
H3pacxo < aoBaHHaa 3HeprHH Haxa- 
nJiHBaeTca. XHMHaecxaa SHepraa 
«3anacaeTCH» 6jiaronapfl nHTaHHio 
h abixaHHio aejioBexa. OHa npeBpa- 
maeTCH b MexaHHaecxyio (noTeHUH- 
aJibHyio) 3HeprHK) HanpaaceHHbix 
Mbium. HaxonjieHHe 3HeprnH b 
Mbiuiuax npoHcxoAHT h upyrHM 


(XMMMHBCKafl) 



nyTeM: xorna Mbimubi pacTarn- P||c 38 
BaioTca b ycTynaiomeH pa6oTe, top- 

J J ’ 3HepreTHKa jiBHraTejibHoro aeiiCTBHfl: 

M03H . UBHaceHHe 3BeHbeB TeJia, a — npeo 6 pa 30 BaHHe ( 1 ) h npeBpauiemie (2—7) sHcprim, 

KHHeTHHeCKaa 3HepTHH nOCJiejIHHX 6 — noaB0 a ■ p*cxon sHtpruH (no H. C. CeftepnoBy) 

npeo6pa3yeTca b noieHUHajibHyio 

3 Heprrao ynpyro uetJjopMHpoBaHHbix Mbium (puc. 38, 5). HaxoHeu, Haxonjie- 

Hue 3HepruH MoaceT 6biTb b BH,ue noTeHUHaJibHOH 3HeprHH Tejia aejioBexa, 
xorna oh nouHHMaeT ce6a npoTHB chji TaacecTH (phc. 38, 6). 

A KaxoBbi ace 3 a t p a t bi Mexamiaecxoft 3HeprHH Tejia aejioBexa? 
EcTecTBeHHO, hto xorna aenoBex uBHraeTca, oh 3aTpaaHBaeT xHHeTHae- 
CKyio 3HepTHio Ha nepeuBHaceime CBoero Tejia h nBHacuMbix hm bhcuihhx 
T eu (HanpHMep, MeTaHHe nuexa) (puc. 38,7). Pa6oTa npoTHB BHeuiHHX chji 
H ueT 3a caeT yMeHbiueHHa MexaHHaecxoft 3HeprHH Tejia, c yBejiHaeHHeM 
KHHeTHaecKoft 3HeprHH bhciuhhx Teji. Kax H 3 BecTHO, 3 aTpaTbi xHHeTHae- 
CKofi 3HeprHH 6biBaiOT np 0 H 3 B 0 UHTejTbHbiMH (Ha peuieHHe UBHraTejibHott 
3ajiaaH) H HenpOH3BO,aHTeJIbHbIMH (npOTHB BpeUHbIX COnpOTHBJieHHft, 

HanpHMep chji TpeHHa). Bo 3 MoacHbi 3 aTpaTbi KHHeTHaecKoft 3HeprHH Tejia, 
xax yace ynoMHHajiocb, h Ha npeBpamcHHe ee b noTeHUHajibHyio (pnc. 38,6) 

(HanpHMep, uBHaceHHe BBepx b BHce Ha nepexjiauHHe nocjie MaaTHHXoo6- 

pa3Horo nBHaceHHa bhh 3). PaHee 6biJiH Ha 3 BaHbi cnoco6bi 3aTpaTbi xh- 
HeTHaecxoH 3HeprHH Ha HaxonjieHHe noTeHUHaJibHOH 3HeprHH xax b Mbiumax 
(pexynepauHH 1 3HeprHH), Tax h bo bccm Tejie b nojie 3eMHoro TJiroTeHHa. 

1 PeicynepauMfl (jibt.) 1 — nojiyneHMe BHOBb (nojipo6HCC cm. 24.2). 
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ripH Bcex H3MeHeHHHX 3HepraH 3HaHHTejibHa5i HacTb ee npeBpainaeTca 
b TenjioByK) h pacceHBaeTca (phc. 38, 6 ). Flo 3aKOHy coxpaHeHHH 3HeprHH 

OHa He Hcne3aeT; ho MexaHHnecKaa 3Hepraa, npeBpamaacb b TenjioByio, 
TepaeTCH b npouecce MexaHHnecKoit pa6oTbi. H3 3aTpaT MexaHHHecKoft 
3HeprHH He 6ojiee J4 wneT Ha MexaHHHecKyio pa6oTy (K.n.n. 20—25%). 

TaxoBa HecKonbKo ynpomeHHaa cxeMa npeBpameHHH h npeo6pa30BaHHa 
3Hepra h npw flBH>KeHHBX HejiOBeica. 

t 

24.2. 9HepreTMKa B03BpaTHbix flBkiweHnii 

Bo3epamHbie deuMenun eKAtonafom &a3y npnMoeo deuxcemw (c mop - 
MOJfceuueM) — nodsomoeume/ibHyfo u 0a 3 y odpamnoeo deuMemm (c pa3- 
20 HOM) — pa 60 nyto, xomopbie pa3desienbi KpumimecKOu moHKou na 

mpaeKmopuu. 

3(J)(J)eKTHBHOCTb pa60Hefi (J)a3bl 3aBHCHT OT HCXOAHOrO nOJIOXCeHHH 

3BeHbeB b xpHTHHecKoi! TOHKe h coctohhhh ne<l)opMauHH h HanpaaceHMa 
BeziymHX aHTaroHHCTHnecKHX rpynn Mbium. 

Bo3BpaTHbie flBH>KeHHB xapaKTepH3yK)TCH cMeHoft HanpaBJieHHB abh- 
HceHHH Ha npoTHBonojioHCHoe (Tyna — o6paTHo). 06biHHO h npHMoe, h 
o6paTHoe ABH>xeHHB coctoht xancAoe H3 jmyx cj)a3: a) n p a m o e — pa3roHa 

H TOpMOHCeHHH, 6 ) B O 3 B p a T H O e — BHOBb pa3rOHa H TOpMOJKeHHH. M3 

Ha3BaHHbix neTbipex (J)a3 nepBaa h nocjienHaa MoryT 3Hawre.nbHO H3Me- 
HBTbCB H He COCTaBJ15HOT THIIHHHOft KapTHHbl B03BpaTH0r0 JJBHXCeHHa. 3aTO 

TopMOXceHHe npHMoro h pa 3 roH B 03 BpaTHoro xiBHaceHHft — xapaKTepHbie 
4 >a 3 bi B 03 BpaTHoro ABHHceHHB. Meamy hhmh HMeeTca KpHTHHecxaa toh- 
xa — nojio>KeHHe, H 3 xoToporo npoHcxojmT CMeHa HanpaBJieHHa ckopocth 
(pHC. 39). 3to nojio>KeHHe MoaceT 6 biTb MrHOBeHHbiM (npoMeacyTOHHbiM 

B ABHXCeHHH); B03M05KHa TBKXCe OCTaHOBKa B 3TOM nOJIOaceHHH. 



Phc. 39. 

Oa3bi B03Bpamoio iiBHAemiH MaxoBon Horn b tpohhom npbiHCKe (cKanoK) 

# 

CHanajia paccMOTpHM B03BpaTHoe jjBHaceHHe 6e3 nay3bi b KpHTHnecxoft 
TOHKe TpaeKTopHH. TopMo^ceHHe coBepmaeTCH npH ycrrynaiomefi pa6oTe 

aHTarOHHCTOB. B03HHKai0mHe npH OTpHIiaTeJIbHOM yCKOpeHHH CHJIbl HHep- 

uhh coBepmaiOT pa6oTy npoTHB ynpyrax chji >ae(J)opMaimH Mbium. 
Bo3HHKaiomHe b Mbiuiuax ynpyrae chjibi HrpaiOT ponb ocTaHaBJiHBaiomHX 
^e(J)opMauHio. K KpHTHnecKoft Tonne CKopocTb naaaeT ao Hyna, khhcth- 
Hecxaa 3HeprHa H3pacxoziOBaHa Ha pa6oTy npoTHB ynpyrax chji. Tenepb 
HaHHHaeTca o6paTHoe nBHHceHHe. 3necb cxeMaTHnecKH B03MoacHbi nBa 
cnyHaa: a) TopMoaceHHe ABHXceHHH coBepinanocb 6naronapa aKTHBHott 
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pa6oTe Mbimii c 3aTpaTott npeBpaineHHofi XHMHHecKott 3HepraH; 6) Top- 
mo3hjih TOJibKO ynpyrae (napajuiejibHbifl KOMnoHeHT) 3neMeHTbi Mbiiuuu 

6e3 3aTpaTbi XHMHHecKofi 3HeprHH. B HamiHaioiiiCMCfl o6paTHOM jbhjkchhh 
6o^bme hjih MeHbiue Hcnojib3yeTC5i 3Hepraa ynpyro aetfropMHpoBaHHbix 
Mbimii; ynpyrae cnjibi bocct aHaB JWBaiOT juiHHy pacTHHyTbix Mbiinu. Tax 
o6biHHo ncnojTHjnoT noiiroTOBHTenbHbie h ocHOBHbie ziBHitceHHfl (noacc- 

naHne — oTTajiKHBaHHe, 3aMax — ynap h np.). 

Ecjih B03BpaTHoe ABH>KeHHe npoHcxoziHT c nay 30 fl b kphthmcckoA 
TOHKe, to 3a BpeMB nay3bi He coxpaHaeTca nojiHocrbio noTeHimajibHafi 
ynpyraa 3Heprafl, Mbimiibi MoryT paccjia6HTbca (penaxcauHa), h OTTaji- 
KHBaHHe (hjih ynap) nojiynaeTCB HaMHoro cjia6ee. Hepenxo bo3mo5kho 
h pauHOHajibHO nejiaTb B03BpaTHoe UBiOKeHHe, Hcnojib3ya xpn Bonn Heft Hyio 
TpaeKTopnio. 3aMax Toma nepexoziHT b yaap (HanpHMep, b TeHHnce) 6e3 
ocTaHOBKH b ABH>xeHHH no KpHBofi, c nocTeneHHbiM nepeKjnoHeHHeM 
axTHBHocTH c ojihhx Mbimii Ha apyrae. 

3HepreTHHecKH HaH6o/iee nejiecoo6pa3Ho TopM03HTb 3 bcho ynpyraMH 
CHJiaMH, HTo6bi aynine Hcno;ib30BaTb «ynpyryio oraanyw Mbiniu. Heo6- 

XOflHMO TOJibKO, HTo6bI paCTHTHBaHHe T0pM03JIIlIHX MbIIliU ZieJiaJIH BHeill- 

HHe CHJibi (HanpHMep, cnjia THHcecra h CHJia HHepunn Tejia b tpoAhom 
npbDKKe). Toma 6yayT Hcnojib30BaHbi «iiapoBbie» cnabi, c3kohomhtc» 
3Hepra« MbimeHHoro coKpameHHH. Flpn B03BpaTHOM ace jibhjkchhh Max- 

CHMajibHoe HanpaxceHHe aBHvKyuiHX Mbiuiu BKjnonaeT h aKTHBHbie ciuibi 

MbimeHHoro coKpameHHB h HaxonaeHHbie npn noaroTOBKe ynpyrae chjiw. 

B KpHTHnecKofi Tonne nojio)KeHHe 3BeHbeB (iicxoAHaH no3a) onpenejuieT 
B03MO>KHbie HanpaBJieHHe h pa3Max nBH)KeHHtt, cnjiy tath rpynn Mbiinu, 

T0PM03HUIHX npHMOe H yCKOpHKMIlHX o6paTHOe HBH/KeHHfl, a TBK)Ke HX 

aHTaroHHCTOB. nocjienHwe He nojPKHbi hh T»HyTb 3 bcho b KOHue npHMoro 

ABH)KeHHH, hh TopM03HTb ero b Hanajie o6paTHoro. MHane roBopn, b 

paUHOHajIbHbIX B03BpaTHbIX JIBH>KeHHflX OHH BO!MO>KHO nOJIHO paC- 

cna6jieHbi. 

HTax, 3HepreTHHecKH uejiecoo6pa3HO TopM03HTb 3 bcho He BKJiK)Ha>i 
coxpaTHTejibHbie ajieMeHTbi; pacTarHBaTb Mbiumbi TOJibKO bhclijhhmh 
CHJiaMH; BKjnonaTb coKpaTHTejibHbie 3JieMeHTbi b kphthhcckoA TOHKe; 
nojmep)KHBaTb aKTHBHoe coKpameHHe TOJibKO b cj)a3e pa3roHa o6paTHoro 
JIBHJKeHHB. TaKOBbI OTJIHHHTCJIbHbie OCo6eHHOCTH paUHOHaJlbHOrO nocrpo- 

eHHH CKopocTHO-CHJioBoro B03BpaTHoro aBH>KeHHfl b cnopTe (no H. C. Ce- 

BepUOBy). B MeAJieHHbIX B03BpaTHbIX JlBH^CeHHBX TaKOfl CXeMbI o6blHHO 
HeT. 

24.3. PemHM KO/ie6aTe/ibHbix flBHweHHH 

PayuoHa/ib h biu peotcuM KO/ie6ame/ibHbix deuxcenuu eK/itonaem ynpyeyto 
omdany Mbiuuf e conemaHUU c coxpaneHueM u pe30HQHCHbiM 1 HaKoruie - 
hucm 3Hep2uu e Mbiiuifax nymeM coeepiuencmeoeaHUH ynpaenenuH 

jnepeemuKou. 

B Tax Ha 3 biBaeMbix uhkjihhcckhx ABH>KeHHHX, me MHoroKpaTHO no- 

BTopaeTCB onHHaKOBbift pan ABHHceHHA, nacTO Hcnojib3yeTCfl KOJie6aTejib- 
Hbifi pe)KHM. fljw Hero xapaKTepHa MHoroKpaTHaa CMeHa noBTopjuo- 
uiHXCH B03BpaTHbix jiBH>KeHHfl (HanpHMep, ziBH)KeHHJi Hor npn 6ere). 

1 Pe 3 onaHC (jiaT.) — ^atouiMfi oT3ByK. 







Pmc. 40. 

3nepreTHKa KOJie6aTejibHbix xiBimeHHH: 


a 


norjiouxeHHe h oT/ia*ia 3HcpniH muiuucA; 6 — 30 HU pa 6 oTbi muuiuu (no H. C. CcacpixoBy); € iic<J)opMauiii 


BOJIOKHa ( 


A/ 


/ 


) B nCpHCTOfl MbllllUC 


B KaacflOM mncjie KOJie6aTejibHbix hmciotch noTepH 3HeprHH. 

EcJIH HX He BOCnOJlHHTb, TO KOJie6aHHB CTaHOBHTCH 3 a T y X a K) 111 H M H. 
EcJIH noTepH BOCnOJIHflTb nOJIHOCTblO, TO KOJie6aHHfl CTaHOBHTCH nOCTO- 


HHHblMH 


y ct aH aB jthb aeT ch 


CTa 6 HjibHbift KOJie 6 aTejibHbifi pokhm. 

M, HanoHeu, ecrw b KaacnoM UHKjie CBoeBpeMeHHO nonBoaHTb 3HeprHH 


6 onbiiie, neM ee TepaeTca, B 03 HHKaeT p 


ft pe>KHM. MbIlIJ 


ua, pa 6 oTaiomaH b pe 30 HaHCH 0 M pe^CHMe, c xa^czibiM uhkjiom nojiynaeT 


Ao 6 aBOHHyio SHeprmo h TaKHM o6pa30M HaKanjiHBaeT 


rionBoa 3HeprHH 


coBepmaiOT coKpaTHTejibHbie 3JieMeHTbi Mbiuiubi b kphthhcckhx TOHKax 
TpaeKTopHH (phc. 40 , a ). Torna Ka>Knbifi hobbiA ixhkji npoHexoaHT Ha 6o;iee 
bwcokom ypoBHe 3HeprHH; yBejiHHeHHe KHHeTHHecicoft 3HeprHH o 3 Ha*iaeT 
noBbimeHHe ckopocth. Ha uhkji 3aTpaHHBaeTCB MeHbiue BpeMeHH, pacTeT 
TeMix. TaKHM o6pa30M, HanpHMep, b 6ere cTaHOBHTca 6ojibuie cxopocTb 

npoflBH^ceHHB no nopoKKe. B pa36ere 6jiaronapH pe 30 HaHCH 0 My Haicon- 

jiemno 3HeprHH noBbimaeTca MomHocTb. 

HaKonjieHHe 3 HeprHH b Mbiume o 6 ecneHHBaeTCB napajuiejibHbiMH yn- 
pyrHMH KOMnoHeHTaMH. Ohh o 6 nanaK>T BbicoicoHejiHHeftHoft ynpyrocTbio 





(pHC. 40, 6 ). KpHBaa 1 noKa3biBaeT, KaK c yBejiHneHHeM ajikhm MbimeHHbix 

bojiokoh (Ha 25 30%) CTpeMHTenbHo HapacraeT CHjia Tarn y HeB036yac- 

ACHHOft MblLLHlbl. Ha KpHBOfi 2 BHAHO, KaK IIO Mepe COKpailXeHHH MbirneH- 

Horo BOJioKHa CHjia tath naaaeT ao Hyjia. Ecjih b 30He pacTHHyToro 

COCTOHHHH MbllHIXbl H3 CHJTbl TflrH BbIHeCTb CHJiy ynpyroft ae(J)OpMaUHH, 

craHeT bhaho, hto no Mepe pacTarHBaHHfl BOJioKHa aojw BKjiaaa b ycHjme 
coKpaTHTejibHbix ajieMeHTOB pe3Ko naAaeT (kphbbji 2a). 

ripHHHHbi Taxoro pacnpeaeneHHH ycHjiHft Mea<Ay coKpaTHTenbHbiMH 
h ynpyrHMH 3JieMeHTaMH noHHTHbi H3 ynpomeHHOft cxeMbi hx B3aHMHoro 
pacnojio^ceHHH. CHjia Tarn coKpaTHTejibHbix bjicmchtob (nonoaceHHe II) 
HaH6onbuiaH, Koraa ynacTKH B3aHMoaeftcTBHH tohkhx h toactmx HHTefi 
flocraTOHHo BejiHKH, a TopM03HiiiHe cHjibi npH c>KaTHH capxoMepa eme 
He npoaBjiHioTCH. Koraa capKOMep CHjibHo pacnmyT, ynacTKH B3aHMO- 
aefiCTBHH MHHHManbHbi (naACHHe coKpaTHTejibHoro 3<j)4>eKTa), a ynpyrne 
CHJibi MaKCHMajibHbi (nojioaceHHe 7). y nonHocTbio coKpameHHoro cap- 

KOMepa T0pM03HmHe CHAbI ypaBHOBeUIHBaiOT C06oft CHJlbl COKpaTHTeJIbHbIX 

ajieMeHTOB, OTnero CHjia Tara naaaeT (noAoaceHHe III). 

CneayeT noAHepKHyTb, hto noAo6Haa cxeMa xapaKTepHa Jinnib ajw 
Mbimix c pacnoncoKeHHeM boaokoh noA yrjioM k npoAOJibHofi och Mbimubi 
(nepHCTbix, Beepoo6pa3Hbix). B hhx He6ojibiiioe yAAHHeHne Bcett Mbimubi 
npHBOflHT k 3HaHHTejibHOMy yfljiHHeHHK) Kaacnoro BOJioKHa (phc. 40, e). 
TaKHe MbiiHiibi o6ecneHHBaK)T abpdkchhh b cycraBax Hor, o6ycnoBAHBafl 
6ojibmyK) pojib ynpyroft otaahh. KcTaTH, noAo6Hbie Mbimubi o6;ianaK)T 
h 6onbmefi cnnoft, Tax xax b hhx cyMMHpyiOTCH ycHJiHB MHoroHHCJieHHbix 

BOJIOKOH. y HHX BejlHKa H CKOpOCTb yKOpOHeHHH BCefi MblUIUbl. 3HaHHT, 3TO 
6bICTpbie H CHJIbHbie MbmiUbl C 6oJIbIUHMH B03MO>KHOCTHMH HaKOnjieHHH 

3HeprHH npn 3HanHTejibHOM pacTarHBaHHH hx bojiokoh. IlocjieAHee CBoft- 
ctbo xapaKTepHo tojtbko JXJIH KOCOBOJIOKHHCTbIX MblUHX, HO epeaH CI<e- 
jieTHbix Mbirnu nejiOBeKa ohh cocTaBJUHOT 6ojibmyio nacTb. 

MexaHH3M ynpyrofi OTjjaHH Mbimubi b B03BpaTHbix aBH^eHHHX ao- 
nonHaeTCH b KOJie6aTejibHOM pe^cHMe pe30HaHCHbiM HaKonjieHHeM 3HeprHH. 
Abtom aTHne ck oe BKjiiOHeHHe coKpaTHTejibHbix aneMeHTOB b KpHTHnecKofi 
TOHKe (aBTOKOJie6aHHfl) noBbimaeT 3(J)(J)eKTHBHOCTb pe30HaHca. 

HTax, jiJiH jiynuiero Hcnojib30BaHHH MbimenHOft 3HeprHH b ckopoctho- 

cHJiOBbix flBH>KeHHHX uejiecoo6pa3Ho: 

1) BOJioKHa Mbimubi b noflroTOBHTejibHOft (J)a3e 3HanHTejibHO pacTHHyTb 
(30Ha 6ojibuiHX flettopMaiiHfl b kocobojiokhhctbix Mb ihiii ax); 

2) npn pacTHrHBaHHH bojiokoh nepeaaTb hm 6ojibme KHHeTHHeacoft 
3HepraH (pa3orHaTb 3BeHO ao 6ojibuiofl ckopocth h pe3Ko ocraHOBHTb); 

3) B o6paTHOM ABH^CeHHH B KpHTHHeCKOfi TOHKe CBOeBpeMeHHO COBep- 
mHTb aKTHBHoe coKpameHHe Mbimubi no npHHimny aBTOKOAe6aHHft, 
Han6onee axueHTHpOBaHHoe c caMoro Hanana («BjpbiBHaji» CHjia). 

COBepmeHCTBOBaHHe CKOpOCTHO-CHJIOBbIX ABH)KeHHfi, XapaKTepHbIX AJW 
CnopTHBHOfi T'eXHHKH B OAHHOHHbIX B03BpaTHbIX ABH>KeHHHX H B IXHKJIH- 

necKHX KOJie6aTejn>Hbix abh^cchhhx, HMeeT MHoro o6iixero. B ocHOBe ero 
jie)KHT nepecrpoftKa 6H03HepreTHKH; H3MeHeHHe BKjiaaa 3HeprHH H3 pa3Hbix 
HCTOHHHKOB, H3MeHeHHe OpraHH3aUHH ynpaBJieHHH 3HepreTHKOfi. 3 to oaho 

H3 CaMbIX XapaKTepHbIX OTJIHHHft COBepmeHCTBOBaHHH 6HOCHCTeM OT 
COBepmeHCTBOBaHHfl TeXHHHeCKHX MexaHH3MOB. KaK BHAHO, Mbllima B 3TOM 





OTHomeHHH HMeeT MHoro (JjyHKUHtt: 1) reHepaTop MexaHHnecxofi 3HeprHH 
H3 XHMHHeCKOtt; 2) TpaHC^JOpMaTOp MexaHHHeCKOfi 3HeprHH (H3 nOTeHUH- 

aJibHOH b KHHeTHHecKyio h o6paTHo); 3) aKKyMyjiHTop ynpyrofi 3Hepnm 
b Mbirnue (b pe30HaHCH0M pexcHMe); 4) uBioxHTenb, nepeuaioiuHii Mexa- 
HHnecKHe ycHjiiw 3BeHbHM Tena; 5) (J)HKcaTOp 3 BeHbeB b cycraBax (npw 
onopHbix THrax); 6) peryjiaTop BejiHHHHbi h HanpaBJieHHH ckopocth 

(b GHOflHHaMHnecKH nojiHOCBH3HOM MexaHH3Me); 7) ueMiuJiep, nomomaio- 

mHft h pacceHBaiomHfl snepraio (npH noraniaiomeH aMopTH3aimH); 
8) ynpyrnfi aMopTH3aTop (co3uaiomHii o6paTHoe uBmxeHHe b B03BpaTH0M 
h KOJie6aTejn>HOM pexcHMe). CneuyeT ynoMHHyTb, hto Mbirnua eme h 
peuenTop — OHa CHrHajiH3HpyeT cbohmh opraHaMH nyBCTB (nponpHopeuen- 

TOpaMH) O nOJIO>KeHHflX H UBHXCeHHHX, 6e3 Hero HeB03M0)XH0 nOJIHOUeHHOe 

ynpaBJieHHe hmh. ripeBpamaa XHMHHecicyio h MexaHunecxyio 3 Heprmo b 
TeimoByio (h pacceuBaa ee), Mbirnua eme ynacTByeT h b TepMOperyjumuH 
Tena. 


§ 25. EMOMexaHMKa flbixaTe/ibHbix abmikbhmm 

B ocHOBe 6HOMexaHHKH flbixaHHH jiexcaT nepuouHHecxHe H3MeHemw 
o6beMa rpyflHOH nojiocTH — yBejiHHeHHe npH Buoxe h yMeHbmeHHe npn 
Bbmoxe. BHyTpHrpyflHoe uaBJieHHe npH Buoxe BCJieucTBue yBe jih nemw 
o6beMa rpyzmoft nojiocTH cTaHOBHTca MeHbuie aTMOC(J)epHoro, jierxue 
pacTarHBaiOTCfl, hx o6beM yBenHHHBaeTCfl — b hhx nocrynaeT aTMOC(J)epHbifi 
B03flyx. 06beM rpyuHoft nojiocTH B03pacTaeT 3a cneT UBHvxeHHH rpyauHbi 
Hpe6ep h, caMoe rnaBHoe, — ynjioiueHHHUHacljparMbi. Buox o6ecneHHBaeTCH 

aKTHBHOCTbK) flblXaTeJIbHblX Mbimix, rjiaBHOft H3 KOTOpbIX HBJlfleTCH uh- 

aifrparMa. Bbmox b noxoe npoucxouHT naccHBHO 3a cneT ynpyrux chji. 
TnaBHyio pojib urpaiOT 3jiacTHHHbie csoflcTBa jierxHX. npH Hanpa>xeHHoil 
(J)H3HHecKoft pa6oTe Bbmox npoHcxouHT axTHBHO 3a cneT Mbimu 6piomHoro 
npecca (rjiaBHbiM o6pa30M xocbix Mbimu h nonepeHHoft Mbimubi xcuBOTa, 
b MeHbiueft CTeneHH — npaMofi Mbimubi xcuBOTa). FIpu Bbmoxe noBbimaeTCH 
BHyTpu6pK)mHoe uaBjieHue, H3-3a Hero uua^parMa npuHHMaeT citiepunecKH 
BbinyKJiyio (JiopMy, ocTaBaacb paccjia6jieHHofi. 

flpaBHUbHoe coneTaHue ubixaTejibHbix uBuxceHHft c ubh^kchujimh Teua 
hjih oTuejibHbix ero 3BeHbeB HBjiaeTCH cymecTBeHHofi CTopoHofi cnopTHBHofi 
TexHHKH bo MHorux Buaax cnopTa (HanpuMep, b imaBaHuu). riocTaHOBKa 
npaBHJibHoro ubixaHHH Boo6me ouHa H3 nacTHbix o3uopOBHTejn>Hbix 
3 auan (J)H3HHecKoro BocnuTaHua. 

CymecTByioT Tpu ocHOBHbix Tuna ubixaHua: rpyuHoe, u h a - 

$par ManbHoe h CMemaHHoe. Hau6ojiee pauHOHajibHoe — 

CMemaHHoe ubixaHue. Ajib npOBepKH Tuna ubixaHHH moxcho BOcno;ib30- 
BaTbca cjieuyiomHM npocTbiM npueMOM: nonoxcuTb ouHy pyxy Ha nepe- 
UHioio cnreHKy xcuBOTa, upyryio Ha rpyuHyio KjieTxy. Ilpn cMemaHHOM 
UbixaHHH b Hanaue Buoxa HecxonbKO BbinanuBaeTCH >khbot, 3aTeM buox 
npouojuKaeTca 3a cneT nou^eMa rpyuHoft kjictkh. 

npH BbinojmeHHH (J)H3HHecKHx ynpaxcHeHHtt cymecTByiOT uBa ochobhmx 

cnoco6a coneTaHHH (J)a3 ubixaHHH c ubhxcchhhmh: 

g 1) «aHaTOMHHecKHft»: npH abhxcchhhx, KOTopbie cnoco6cTByK>T yBe- 
jTHHeHHio o6beMa rpyuHofl KjieTKH, — buox, a yMeHbmeHHio — Bbmox. Ha- 
npHMep, npn BbinpaMJieHHH TynoBHma, nouHHMaHHH h oTBeueHHH pyx, 
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pa3ra6aHHH Hor— bhox; npn HaKjiOHe TyjiOBHiixa, npHBeneHHH pyx, crn- 

6aHHH Hor — Bbinox; 

2) «6HOMexaHHHecKHft»: Bbiaox coneTaeTCfl c $a3aMH nBHnceHHfl, b 

KOTOpbIX CIlOpTCMCH IipOHBJWeT Han6oJTbUiyK) CHJiy fleflCTBHH, Baox — c 

<J)a 3 aMH OTHOCHTenbHoro paccna6jieHH«. HanpHMep, b axaaeMHaecxoft 
rpe6jie Bbinox npOH3BonnT bo BpeMH rpe6xa, a Baox — npn npoHOce Becna, 
xoth no aHaTOMHnecKHM coo6pa^ceHH5iM Haao 6bino 6bi nenaTb Hao6opoT. 

CaMaa 6ojibinaa MbimenHaa cnjia npoaBJiaeTca npn HaTyncHBaHHH, 
HecKOJibKO MeHbinan—npn Bbiaoxe, eine MeHbiuafl—npn Baoxe (B. C. Oap- 
cJjejib). 3 to o6T>BCHHeTCH, Bo-nepBbix, peiJjaexTopHbiM noBbiuieHMeM ijjyH- 
KiiHOHajibHoro coctohhhh CKeneTHbix Mbiinu npn pa3npanceHHH peuen- 
topob jiencnx (Tax Ha3braaeMbiM mieBMOMycxynbHbiM pecJinexcoM); bo- 
BTopbix, noBbiuieHMeM BHyTpH6pK)iiiHoro aaBneHHH npn HaTyncuBaHHH 

3 a cneT aKTHBHOCTH 6pioiiiHoro npecca, hto b HexoTopbix nBHnceHiwx 
(HanpHMep, non^eM Tancenoro rpy3a c 3 cmjih) noBonbHO 3Ha4HTeabHO (Ha 
8—10%) yMeHbmaeT Harpy3xy, npHxoaamyiocH Ha anHHHbie Mbimnbi cnHHbi. 
Ecjih cHjiOBbie ynpa>KHeHHH nenaiOTca c HaTyncHBaHHeM (t. e. c Hanpa- 
xceHHeM Mbiinu, o6ecne4HBaiomHX Bbinox, ho npH 3axpbiTofi ronocoBoft 

mean), to nepea hx BbinojiHeHHeM He Haao nenaTb rny6oxoro Baoxa, Tax 
xax 3 to HeonpaBflaHHO yBenHHHT BHyTpnrpynHoe naBneHHe. 

npn Hanpa>xeHHofi (j>H3H4ecxoft pa6oTe, xorna Haao o6ecneHHTb Max- 
CHManbHyK) neroHHyK) BeHTHnainno, npaBHjibHbiM aBnaeTca aacToe, no- 
CTaTOHHO rny6oxoe nbixaHHe aepe3 pot. npn penxoM nbixaHHH h nbixaHHH 
nepe3 hoc He yaaeTca nocTH4b npeaenbHbix bcjihhhh BeHTHJiauHH nerxHX. 
npH flbixaHHH cneayeT axueH thpOB aTb Bbiaox, a He Baox. Toraa nocry- 
naiomnft b nerxne 6oraTbift xncaopoaoM B03ayx 6yaeT CMeuiHBaTbca 
c MeHbuiHM xoaHnecTBOM ocTaTOHHoro h pe3epBHoro B03ayxa, b xotopom 
coaepxcaHHe O 2 3Ha4HTenbHO HH^ce, a coaepa<aHHe CO 2 Bbime, neM b 

aTMOC(l)epHOM. 


DiaBaV 

BI/I OMEXA HI/IK A fl B I/I r ATE/1 bHbIX KAHECTB 


§ 26. floHHTiie o ABwraTe/ibHbix KanecTBax 


Kaxcabifl HeaoBex o 6 aaaaeT onpeaeaeHHbiMH aBHraTeabHbiMH bo3mo>k- 
hocthmh (HanpHMep, MOXceT noaHHTb xaxoft-TO Bee, npo 6 e>xaTb ck oab ko¬ 
to MeTpOB 3a onpeaeaeHHoe BpeMa). CoBOxynHOCTb aBHraTeabHbix bo3- 

MoxcHocrefi neaoBexa npHHHTO Ha 3 biBaTb MomopuKou. ABHraTeabHbie 
B03MOHCHOCTH aioaeft, ecrecTBe hh o, pa 3 aHHHbi. Pa3Hbie aBHraTeabHbie 
3aaaHHH (nance b oaHOM aBHnceHHH, HanpHMep 6ere, naaBaHHH) Taxnce 
MoryT BecbMa 3Ha4HTejn>HO (xanecTBeHHo) OTaHHaTbca apyr ot apyra. 
Tax, cnpHHTepcxHfl 6er h Mapa^)OHCXHft 6er npea^HBaaioT opraHH3My 
xanecTBeHHO pa3JiH4Hbie Tpe6oBaHH«, Bbi 3 biBaioT npoaBaeHHe pa3Hbix 
aBHraTeabHbix xaaecTB. JJeusame/ibHbiMU (u/iu 0u3unecKUMU) KanecmeoMu 
npuwimo Ha3bieamb omde/ibHbie xcmecmeeHHO pa3AUHHbie cmopoubi mo- 


mopuKu Henoeexa. 

FIoHHTHe «aBHraTeabHoe xaHecTBO» o6i»eaHHHeT, b 4acTHOcTH, Te 
cropoHbi movophxh, xoTopbie: 1) npoHBJiaiOTCH b oaHHaxoBbix xapaxTe- 
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Pmc. 41. 

riapaMeTpHHecKHd 3 aBHCHMOCTH Meatfly no- 

Ka3aTefl«MH CHJIbI (F m ), CKOpOCTH ( V m ) H 
flflHTeJIbHOCTH ( t m ) B pa3HbIX flBHraTeflbHblX 
3aflaHUflx. 

06paTHTe BHHMaHHe Ha BHeuiHee cxoactbo 
napaMeTpHHecKHX 3aBHCHMOCTeii Meatfly 


pHCTHKaX ABH5KCHHA H HMeiOT OAHH H 

tot xce H3MepHTeJib (HanpHMep, MaKCH- 

MaJibHyio cKopocTb); 2) HMeiOT aHano- 

THHHbie (J)H 3 HOJTOrHHeCKHe H 6 hoxh- 
MH^ecKHe MexaHH3Mbi h Tpe6yiOT npo- 

flBJieHHfl CXOAHbIX CBOHCTB nCHXHKH. 

Kaic cjiezicTBHe btoto mctoahkh 
coBepmcHCTBOBaHHH onpeneneHHoro 
^BHraTejibHoro Ka^ecTBa hmciot o6mHe 
qepTbi He3 bbhchmo ot KOHKpeTHoro 

BHAa ABHXCeHHH. HanpHMep, BblHOCAH- 
BOCTb B nJiaBaHHH H KOHbKo6e»CHOM 

cnopTe coBepineHCTByioT bo mhotom 

CXOAHbIMH nyTJIMH, XOTH CaMH 3TH 

ABHXCeHHH pe3KO pa 3 AHHHbI. H3MepH- 

TejiflMH tbkhx ABHraTejibHbix KanecTB, 
Kax MbiuieHHafl CHJia, 6bicTpoTa, bmho- 

CJIHBOCTb, HBAHIOTCH CHJia, CKOpOCTb H 
AAHTeAbHOCTb (BpeM») ABHXCeHHA. 
CHJia (/), CKOpOCTb (p) H JIJIHTeJIbHOCTb 

(/) abhxcchha HaxonaTca b onpeneneH- 

hom cooTHomeHHH Apyr c npyroM. 

3T0 COOTHOIIieHHe pa3JIHHHO B pa3HbIX 
HBHraTeJibHbix 3aAaHHHx. 


pa3HbiMH noKa3aTej]»MH. 

a — napaMeTpHiecicasi 33 BhchM ocTb MexAy chjioh m 

CKOpOCTbK) (CBJ13b «CHJia — CXOpOCTb»). 

McnbiTyeMbie aoaxchu 6ujih c MaxcHMaAbHoft 
CKopocTbio noAHMMaTb ripjiMoft pyxoft ra HTCJIH BeCOM 
1,2, 3,6 m 8 Kr. Ohh BbinoAHHAH Taxace Max cboOoahoJI 
pyxoft. 

no a6cuHCce — CHJia (xr). no opAHHaTe — cxo- 
pocTb (paA/c); 

6 — napaMCTpHHCcKaa 3a bmchM ocTb MeacAy ch- 
jiofi h npeAejibHUM BpeMeHCM BbinojiHeHHa ABHraTenb- 
HMX 3aAaHHft (CBB3b «CHJia — BpCM5l»). 

HcnblTyeMblft (OAHH H3 CHJIbHCftlUHX 6opUOB 
CTpaHbi) b paiHbie ahh BbixHMaji Jicxca «ao OTxa3a» 
Bcca, paBHbie ot 100 ao 12% CBoeft mbkchM a abhoh 

CHJIbI. nOAl»CMbI npOXOAHJIH HOA MeTpOHOM C HdC- 
TOTOft 1 nOA*bCM B 2,3 c. 

no opAHHaTc — CHAa (b % ot F mm ). no a6cunc- 

cc — HHCJIO nOA*bCMOB H BpCMfl pa6oTbi (r m ) 


AeHraTenbHbiM 3anaHHeM 

Ha3biBaioT ABHxceHHe co CTporo otobo- 

peHHbiMH ycjioBHJiMH (napaMeTpaMH) 

ero BbinojiHeHHA 1 . HanpHMep, He 6er 
hjih TOJiKaHHe »a pa Boo6me, a koh- 
xpeTHO 6er 200 m h TOJiKaHHe swpa 
BecoM 7257 r. Ber 200 h 400 m hjih 
TOJ iKaHHe flApa 4 h 5 kt abaaiotca 

pa3HbIMH ABHTaTeJIbHblMH 3 aAaHHHMH. 

B HexoTopbix nonbiTKax cnopTCMeH 
MoxceT nocTaBHTb nepeA co6oh 3aAany 

noxa3^Tb HaHAyHuiHH pe 3 yjibTaT. 


HanpHMep, npwrHyTb BBepx c MecTa Ha HaH6oAbinyio BbicoTy (t. e. ot- 
TOAKHyTbca c MaKCHMaAbHOH CKopocTbio), noATHHyTbCfl Ha nepeKAaAHHe 
bo3mo^cho 6oAbiuee hhcao pa3, npo6excaTb 100 m 3a HaHMeHbinee BpeMH 
(c HaH6oAbineH cpeAHett CKopocTbio). 3aperHCTpHpoBaHHbie npn 3 tom 3Ha* 

HeHHJI Vm H 4 Ha3bIBaiOT COOTBeTCTBeHHO MaKCHMaJIbHbIMH CHAOH, 


CKOpOCTbK) HAH AAHTeJIbHOCTbK) ABHraTeJIbHOTO 3aAaHHH (nOACTpOHHblH 

chmboa m ot AaT. maximum — MaKCHMaAbHbiH, HaHBbicuiHH). 3th 3 HaHeHHJi 
3aBHC5iT ot 3aAaBaeMbix ycAOBHH (napaMeTpoB) abh^cchha. TaKHMH napaMe¬ 


TpaMH HBAHeTCH, b HacTHocTH, AJniHa AHCTaHUHH,Bec CHapHAa.EcAH napa- 
MeTpbi ABHraTejibHbix saAaHHH mchaiotca, to MeHAioTca h Ha 3 BaHHbie 


1 IlapaMeTpoM b Hayite Ha3biBaeTca nepeMeHHafl BejiHHHHa, KOTopaa b ycjioBHax 
KOHKpeTHOH paccMaTpHBaeMofi 3aflaHH ocTaeTca nocToaHHon. FlapaMeTpbi cjieflyer oTJiHHaTb 

OT KOHCT3HT -BejlHHHH, 3H3HeHHa KOTOpbIX nOCTOaHHbl BCeffla. 




3 HaneHHa. 3aBHCHM0CTH Me>xziy noxa3aTeJi»MH MaxcHMaJibHOH chju»i, 
CKOPOCTH H ZlJIHTeJIbHOCTH B pa3HbIX ZIBHraTeJIbHbIX 3anaHH5IX, OTJlHHaiO- 

mnxca 3HaneHH5iMH cbohx napaMeTpoB (bccom CHapsma, jijihhoh n HCTaH- 
UHH, 3a^aHHOH CKopocTbio nepeziBHaceHHB h t. n.), Ha 3 biBaioT n a p a m e t p h- 
qecKHMH_3aBHCHMQCT stmh( npHMepbi cm. Ha pwc. 41). Ohh nojiyneHbi 
b ycjiOBHax, xorzia cnopTCMeHbi nbiTajincb noKa3aTb MaxcHMaJibHbiH zuia ce6a 
pe 3 yJibTaT (. F m , v m hjih r m ), ho H3MeHeHHe napaMeTpoB (ycjioBHH) 3a.ua- 

HHH npHBOAHJTO K TOMy, HTO 3TH pe3yJlbTaTbI OXa 3 bIBaJIHCb pa 3 JIHHHbIMH. 

npH HexoTopbix 3HaaeHHax 3ajjaBaeMbix napaMeTpoB (onTHManbHOM 
Bece iirraHrH hot anpa, onTHManbHoft fljiHHe zmcraHiiHH h np.) cnopTCMeH 

MoaceT noKa 3 aTb caMbie 6ojibiiiHe BejiHHHHbi F m , Un ut m . Tanne BejiHHHHbi 


Ha 3 bIBaiOT JTHMHTHbIMH (OT JiaT. limi- 

tis —rpamma, npezieji) noKa 3 aTejiaMH 

cooTBeTCTByioinero jx BHaceHHa ( 6 era, 

nnaBaHHa 6 paccoM, npbnxxa BBepx c 

MecTa h t. n.) h o6o3HaHaioT c no- 

Mombio noncTpoHHbix chmbojiob mm 

(ot jiaTHHCKoro BbipaaceHHa maximum 

maximorum — HaHBbicniHH cpezm Max- 

CHMaJibHbix). Tax, HanpHMep, F mm wv mm 

npH TOJixaHHH azipa — HaHBbicmne ch- 

jia h cxopocTb, 3aperHCTpHpoBaHHbie 

npn TOJixaHHH anep pa3Horo Beca. 

HacTo HHTepecHO 3 HaTb, xax 3aBH- 

caT Moxziy co 6 oh jiHMHTHbie 3HaneHHa 

Fnm 5 Vmm H f mm ,COZIHOH CTOpOHbl, H BejiH¬ 
HHHbi F m , v m h/„b oxaejibHbix ziBHra- 

TejibHbix 3 anaHHax — c jipyroH. Ha¬ 
npHMep, eCTb JIH CBH3b MQTKJiy MaXCH- 
MaJibHOH chjioh pa 3 rn 6 aTejieH Hor 

{Fn^ H CXOpOCTb K) OTTaJIXHBaHHH B 

npbiacxax (vm), t. e. 6 ynyT jih 6 ojiee 

CHJibHbie cnopTCMeHbi Bbirne npbiraTb? 

Hjih 3 aBHCHT jih pe 3 yjibTaTbi b 6 ere Ha 

800 M (t m ) OT JIHMHTHbIX 3 HaHCHHH CXO- 

Pocth 6 era (v mw )? IIono 6 Horo pojia 

3aBHCHMOCTH (F mm — V m , F mm ~ t m , V mm — 

tm h zip.) Ha 3 biBai 0 T h e n a p a m e t- 

PHHeCXHMH (pHC. 42). 

IlapaMeTpHnecxHe h HenapaMeTpn- 
Hecxne 3 aBHCHMOCTH CBa3aHbI zipyr c 
zipyroM h MoryT 6 biTb npezicTaBJieHbi 
b enHHOH TpexMepHOH cxeMe (phc. 43). 

H3MepHTejiaMH tbxhx ziBHraTejib- 
Hbix xanecTB, xax MbiineHHaa cHJia, 

6 bICTpOTa H BbIHOCJIHBOCTb, aBJiaioTca 

MaxcHMaJibHbie (b hbcthocth, jihmht- 

Hbie) 3HaneHHa F, v h / cooTBeTCTByio- 
mnx ziBHraTejibHbix 3aziaHHH. 



r=0.909 


Phc. 42. 

HenapaMeTpHHecKHe cb»3h «cMJia — cko- 

pOCTb» H «CHJia — BpCM«». 

a — cB«3b «CHJia — CKopocTb». y cjiobhh 3Kcne- 
pHMCHTa onHcaHU b nojinHCM k pnc. 41, a. 

no opamiaTe — MaiCHMajibHaa CH^a crH6aTc;icft 
njiena np« yrjie b njic*tcBOM cycraBC 90° (Fmm); no 
a6cuHCce — cxopocTb crH6aHH« b n^encBOM cycTaBe, 

pyxa BunpuMJieHa, Bee raHTe^H 6 tr (r = +0,720; 
100 HcnuTyeMux); 

6 — CBB3b «CHJia — BpeMBH. 

Flo aOcuHece — MaacHMa^bHaa CHJia b xhmc 

♦ 

jiexca (fmm). Ilo opflHHaie — npeae^bHoe BpcMB bu- 

nojiHeHHa aajiaHHfl h hhc^o noatcMOB uiraHrH 50 ar. 

B ajieTaax aoppeaauHOBHOft Ta6jiHuu — ihcjio cay- 

MaeB, BCTpeTHBUIHXCa B COOTBCTCTBylOUieM HHTepBaJie. 

HanpHMep, epeaw HcnbiTyeMux, hmcbcuhx MaacHMaab- 
Hy»o cnay" (Fmm) ar, 7 MejioBea BbiacaaH uiTaHry 
50 ar ot 16 ao 20 paa, 3 aeaoBeaa BbixaaH 3Ty uiTaHry 
MeHee 5 pa3 (r = 0,909, 182 HcnuTyeMux) 








5 10 15 20 25 30 40 50 60 70 80 90 100 HO 

Pmc. 43. 


3 aBHCHMOCTb «CHJia - BpCMflM (llttpUMCI pMMCCKHe H HefUipaMei pHHCCKMe). 

VC/IOBHN OIIUTOB OFIHCBHU B flOJIlMCaX K pMC. 41 ,6 H 42 , 6 . 

no aOcuHcce — npcdeiikHOc apcMa dm) w hmcjio noavcMO* uiTaxm. no opAHHare — MmcHMiJimi chjii 
b xhmc jicxa (F mm ). no anniiHKaTC (aepTHKajikHofl ocm) —sec noflHMMaCMott iiiTawti (cpeauaa cmia, aoiopyio 
npoiB/iaioT HcnuTyeMue nptt noa vcm« uitbhin, ccicctbchho, pa a Ha rroMy aecy). 

ropHSOHTa^kHUe HJIOCKOCTH COOlBCTCTByIOT HCna pa MCT p H HCCK H M C1I1IM «CMJia — ipCMID (a HaCTHOCTH, 

ruiocKOCTk, cooTBcrcTty»ouiaa anmtHxaTe 50 tf, ito pxc. 42, 6). Kpxauc jimhmh, ne pcce k a k> ui hc ropMionrajik- 
Hbie nflocKOCiM. cooTacrcrayioT napa mctpmhcckmm lasMCM moctbm jiayx acnutycMux (an* Har.na/iHOCTM npoac- 

UCHU CC MfttCT Bil KpHBbtX) 

M 

§ 27. BMOMexaHMMecKaii xapaKTepucTMKa cm/iobi>ix 

KanecTB 

27.1. Cn/ia flewcTBua He/iOBena 

B 6 HOMexaHHKe CHJiofi jiettcTBHH ne/iOBexa (cm. § 10 ) Ha 3 biBaeTca cwjia 
B03AeftCTBHH ero Ha BHeuiHee <t>H 3 Hnecxoe oxpyxceHHe, nepeaaBaeMaa nepe 3 
paOoHHe tohkh CBoero Tejia. ripHMepoM MoryT 6 biTb cwjia uaBJieHHH Ha 
onopy, cwjia Tarn 3 a pyxojrrxy CTaHOBoro jiHHaMOMeTpa h t. n. 

Cwjia .aettcTBHH nejiOBexa (CiXH), xax h Bcaxaa Apyrax cwjia, MO>xeT 
6biTb npeacTaBJieHa b BHae BexTopa h onpeaejieHa yxa3aHHeM: 1) HanpaB- 
jieHHH, 2) BeJIHHHHbl (cxajiHpHott) H 3) TOHXH npHJlOTXeHHfl (pwc. 44). 

Cwjia fleflCTBHH nejiOBexa 33 bhcht ot coctohhhh jiaHHoro nejiOBexa 

h ero BOJieBbix ycHJiHtt, t. e. crpeMJieHHfl npoaBHTb Ty hjih HHyio BejiHHHHy 
chJ ibi, b nacTHOCTH MaxcHMajibHyio CHJiy, a Tax>xe ot BHeuiHHX ycjiOBHfl, 

b nacTHOCTH ot napaMeTpoB ABHraTejibHbix 3anaHHft. 

27.2. riOHflTMe O CM/lOBbIX KanecTBax 

CnjioBbie xanecTBa xapaxTepH 3 yiOTCJi MaxcHMajibHbi mh BCJiHHHHaMH 

CHJlbl flettCTBHB ( F mm ), KOTOpyK) MOXCeT npOHBHTb TOT HJIH HHOft HeJIOBCX. 

Bmccto TepMHHa «CHJiOBbie xanecTBa» Hcnojib3yiOT Taxace TepMHHbi 







«MbiuieHHcW CH/ia», «CHAOBbie bo3mo>khocth», «ch*iobuc cn oco6hocthj*. 

HaH6onee pacnpocrpaHeroiofi aBjiaerca cjienyioiua* KAaecwt>nramM 

ciuiOBbix KanecTB: 

Chjiobuc (canecTBa V' c a o • m i npoimuai 

1 . Co 6 CTBCHHO-CMJIOBbJC CTaTMHOCKMfl pcXHM M Vk ‘.ICHilUe iBHKT 

(ciaTMMecKaa CHJia) hub 

2 . CKOpOCTHO-CHJIOBWe: 

а) .aHHaMHMecicaB CHJia Bucrpue jbmxchhb 

б ) aMopTMiauMOHHai citaa ycTynaiomwe .iihxcmmi 


Bonpocbl 6H0MeXaHHKH CKOpOCTHO-CHAOBbIX KaHCCTB paOCMOTpCHW 

b § 28. 


27.3. Cm/13 A8MCTBMB MenOB6K8 H CM/18 Mb4(ltU 


Cwna aeflCTBHH nejioBeica HcnocpcACTBCHHO 3 aBHCHT ot ch/i Turw Mbium, 
t. e. chji, c KOTopbiMH oTaejibHbie Mbiiuubi tbh>t 3a KOCTHbie punarn. 

OflHaKO MOKfly HaTJDKCHMCM TOft HJTH MHOfl MblllJUbl H CHJIOfl ACflCTBMJi HCT 


0 ZlH 03 HaHH 0 r 0 COOTBeTCTBMH. 3 T 0 

o6b»CH5ieTCfl, BO-nepBbix, TeM, hto 

iiohth Jiio6oe zibhxcchhc npoMexo- 
jxht b pe3yjibTaTe coicpameHMH 
6oJibiuoro HMCJia MbiiueHHbix rpynn; 

CHJia ACMCTBMS1 — HTOr MX COBMeCT- 
HOM aKTHBHOCTH; M, BO-BTOpblX, TeM, 

HTO npM H3MeHeHMH cyciaBHbix 
yrnOB MeHHIOTCH yC/lOBMH TflrH 
MblUJLl 3a KOCTb, B HaCTHOCTM fl/ie- 
HM CM/1 MblUJCHHOM THTM (llOApo6- 

nee cm. § 13). HoaTOMy 3aKOHOMep- 

HOCTM - MOilHHaMHKH MblLlJU, pUC- 

CMOTpeHHbie b rji. Ill, npoflB/uuoTCH 
b /iBMxceHMHx neAOBeica b 6oJiec 
cjioxchom, Kax 6bi 3aBya/iMpoBaH- 
hom BMae (eme m noTOMy, kohchho, 

HTO Ha npOHBJieHMJl CMJlbl aeMCTBMH 

b peinatometi Mepe bamjuot (Jhum- 

ojiorMHecKMe m ncMxo/iorMnecKMe 



Phc. 44. 

H3MeHeHMe paBHoaeficTByioineH onopnon pe- 
aKUHH npw Me/uieHHOM 6ere. Cwjia H3MenaeTca 


(JiaKTOpbl). 


no Be/iHHHHe, HanpaBJieHmo m tohkc npMjio- 

)KeHHB 


27.4. 3aBMCMMOCTb CM/lbl fl6MCTBMH OT tiapSMeTpOB ABMraTe/lbHWX 38/18’ 

HUM 

PaCCMOTpHM 3aBMCHMOCTb CMJlbl ACflCTBMB OT T8KMX XapaKTCpMCTHK 

xiBHraTejibHbix 3aaaHMfl, xa k: a) cxopocTb nBioKymerooi 3BCHa Tcna, 

6) HanpaBjieHHe iiBHXceHHB. 

C B H 3 b «C H J 1 a aeflCTBHB — CKOpOCT b». EcriH TOJlKaTb 
nap a pa3JiHHHoro Beca, H3Mepa« cxopocTb BbiJicTa ha pa h nponBACHHyio 
CHJiy AeflcTBHa, to cwna h cxopocTb 6ya>T HaxoAHTbcn b o6paTHO 
nponopuHOHajibHofl 3aBHCHMOCTH: neM Bbiuie cxopocTb, tcm MeHbuie 
npoHBjieHHan ciuia, h Hao6opor. B xpaflHeM cjiynae, xoraa napo 6yacr 

fS 


1 

A 







HacTOJibKO TJwcejibiM, hto ero yace Hejn>3a caBHHyTb c Mecra, moxcho 
npOHBHTb HaH6ojibiuyio CHJiy aeftcrBHa (craTHnecicoe ycmiHe, ocopocTb 

paBHa Hyjuo). Hao 6 opor, npa ixbh^kchhh cBo 6 oaHofi pyKH (Macca «aapa», 

a cjieaoBaTejibHo, h curia aeftcrBHa, npHJioaceHHaa k HeMy, paBHbi Hyjuo) 
CKopocTb 6yaeT HaH6ojibmeft. npa TOJixaHHH oObiHHoro aupa cxopocTb 

h CHJia HMeiOT KaKHe-To cpeaHHe BejiHHHHbi. 

Koraa 3aBHCHMOCTb «cajia — cicopocTb» H 3 ynaeTca b jia6opaTopHbix 
ycjiOBHax Ha H30JiHpoBaHHbix Mbiumax, nojiynaJOTca BecbMa TOHHbie 

3BBHCHMOCTH, xapaKTepH 3 yeMbie ypaBHCHHeM Xuiuia (cm. 14.3). «KpHBaa 
XHJuia» coxpaHaeT cboio <J)opMy, ecjra b 3KcnepHMCHTe yaaeTca 3aperac- 

TpHpOBaTb CHJiy H CKOpOCTb COKpaiUCHHfl OTHeJIbHOft Mbimilbl y HeJIOBeKa 

(3to noxa mohcho caeuaTb tojibko Ha 6onbHbix nocjie onpeaejieHHbix 

opToneaHHecKHX onepaimfi). 

npn perHCTpauHH ace chjibi aettcrBHa, oOycnoBJieHHOft coBOKyimoft 
aKTHBHocTbio MHonix Mbium, KapTHHa HecKOJibKo cjioacHee. Tax, 

B OAHOCyCTaBHblX aBHHCeHHHX 3 aBHCHMOCTb, KaK npaBHJIO, nOJIHOCTbK) co- 

nr 
7,257 

6 
5 

4 
3 
2 
I 

0.6 
0,15 
0,08 


v 2“ v l ° +V, +V 2 — 

yA^MHeHMe CnopocTb yxoposeHMe 

Pmc. 46. 

CB«3b MOKAy CHJioft h cKopoci bio b npe- 
ojiojieBaiomHx w ycTynafomwx jzbhhcc- 

HHflXI 

I7 t H V 2 — CKOpOCTb yMCHblilCHHf H y BC JIHHCHHB 
aJiHHu Mbirnuu, pi h p 2 —cooTBeTCTByiouiMc 
3TH M CKOpOCT IM BCJIH'lHHhl CHJlbl B npCO/lOJlC- 
BB K) KUCM (MHOMCTpH HCCKOM) pCXHMC, f x M f x — 
COOTBCTCTBy K) LIIHC BCJlHHHHbi CHJlbl B yCTynglO- 

LUCM (flJIMOMCT pHHCCKO m) pCXHMC; p 0 - MBKCM- 

MH JlbHHfl H30MCTpH MCCKaB CHJia 


Pmc. 45. 

riapaivteTpHMecKafl 3aBHCMMOCTb Me)Kjiy Be- 
com CHap5iaa h pe3yjibTaTaMH b MCTaHHax 
(E. H. MaTBeeB). 

no opaHHaTC — bcc cHapaAa (ar). no a6cuMC- 

ce - 3HBHCHHC KBaiipaTHOTO KOpHl H3 nOiaiaTCJICfl 

B MCTaHHBX. nOCKOJIbKy pC3yjlbTaT B MCTaHHIX npo- 
nopuHOHajicH xaaapaTy cxopocTM BbiJieTa CHapajia, 

jotaHHue no och aCcuHcc npHMcpHo nponopuHOHajibHbi 

CKOpOCTH BUJICTa. TopH30HTaJIbHblMH HCpTa MH OTMC* 
HCHbl CTBHiiapTHblC OTKJIOHCHHfl OT CpCJQHHX BCJ1HMHH. 

YCJIOBHfl MCTBHHB: CTOB J 1 HUOM no HanpBBJICHHIO 
MCTaHHB, pyxa c azipoM BBepxy v pa 3 HOHMCHHa* Hora 
C 38 /IH, C UiarOM H nOCTaHOBKOft HOTH — 6 pocox 



xpaHfleTca. B MHorocycraBHbix abhtkchhhx «Ha Kpaax» 3aBHCHMOCTH (t. e. 

B 30HaX OHeHb 6oJIbIUHX CHJ1 HJ1H OHCHb 60JlbmHX CKOpOCTeft) XapaKTep 

3 aBHCHMOCTH noflHac MeHaeTca. HanpHMep, npn MeTaHHH c Mecra aaep 
pa3Horo Beca OKa3biBaeTca, hto aapo BecoM 150 r cnopTCMeHbi Bbicoicofi 

KBajiH(J)HKauHH mct aiOT uaubme (t. e. Bbi 6 pacbiBaK>T ero c 6 ojn>mefi 

CKOpocTbio), neM 6onee jiencoe ajxpo (mapHK) — BecoM 80 r (pnc. 45). 
Han6ojiee BepoaTHaa npHHHHa 3Toro — CTpeMjieHHe np>ejioxpaHHTb pyxy ot 
T paBMbi. OaHaxo b npHHimne, b o6uxhx nepTax o6HapyaceHHaa Ha 
oraejibHbix Mbimuax 3aBHCHMocTb Meacay CHJioft h cxopocTbio coxpameHHa 
npoaBJiaeTca h b cjioacHOKOopaHHnpoBaHHbix aBHaceHHax HejioBexa. 



Cbh 3 b «c h ji a fleftcTBHH — HanpaBneHHe a b h * e • 
h h h». Cnjia zxeftcTBHH b ycTynaiomHX ubhhcchhhx mo^cct 3 HaHHTejibHO 
(no 50—100%) npeBoexoflHTb MaxcHMajibHyio H30MeTpHnecxyio ciuiy ne- 
noBexa. HanpHMep, cnjia neftcTBHa, npoHBJweMan npH iiph 36 mjichhh c 
6oJibinoft BbicoTbi, 6onbine Toil, xoTopyio cnopTCMeH MoaceT npoHBHTb 

B OTTaJIKHBaHHH. OneHb HaCTO MaKCHMaJlbHbie BeJIHHHHbl CHJibi flefiCTBHfl 

npoHBJiHiOTCH hmchho b ycTynaiomHX <jja3ax nBH^xeHH#. Cnna neficTBiw 
b ycTynaiomeM peacHMe 3aBHCHT ot ckopocth. HeM 6biCTpee npoHCXoaHT 
pacTHrHBaHHe aKTHBHbix Mbirnu, TeM 6onbiuyio cnny ohh npoaBJiaiOT 

(pHC. 46). 

27.5. rio/io>KeHMe Tena m cn/ia fleMCTBua ne/ioBeKa 

Cnjia aettCTBHH nenoBexa 3aBHCHT ot nono>xeHHH ero Tena. 3Ty 
3 aBHCHMOCTb onpenejuuoT cnenyiouiHe ochobhbic npHHHHbi. 

riepBaa: c H3MeHeHHeM nonoaceHHH cycrraBa H3MeH*ieTCJi nnmia Mbirnu. 
Ouia ace, npoHBjiaeMafl Mbiiuueft, 3aBHCHT ot ee njmHbi (cm. §14). 
npH6jiH»ceHHO mohcho CHHTaTb, hto MaxcHManbHan CHjia, npoaBJiaeMaji 

Mbiinmeit, nanaeT nponopuHOHanbHO XBanpaTy yMeHbiueHHH ee zuiHHbi. 
HaHMeHbuiHe BenHHHHbi HaTH>xeHHH Mbimua npoHBJiaeT npn CBoeM Ha- 
H6ojn>meM yxoponeHHH. 

BTopaa: H3MeHeHne nnena CHJibi Tarn Mbiiuubi oTHOCHTejibHO och 
B pameHHH. M3 bcctho, hto b MexaHHKe nnenoM CHJibi Ha3biBaeTC» xpaT- 
nafiuiee paccTOHHHe (nepneimHxyjiHp) ot och BpameHHH no jihhhh nefiCTBHH 
CHJibi. XapaKTepHoe nJin nBHraTenbHoro annapaTa nenoBexa 6jiH3xoe 
npHXperuieHHe Mbirnu x och BpauieHHH iiphbouht x TOMy, hto b 6ojn>- 

UIHHCTBe UBH^CeHHft JIOCTHTaeTCH BblHrpblUI B CXOpOCTH H paCCTOHHHH 

3a cneT npoHrpbiiua b CHJie. Tax, npn yrjie paBHOM 90° b jioxtcbom 
cycraBe crH6aTejiH ero (b nacTHOCTH, nByrnaBaa Mbimua njiena) nponr- 
pbiBaiOT b CHJie npH6nH3HTenbHO b 10 pa3; b o6jiacTH axnjuioBa cyxoHCHjiHH 
npH OTTajiXHBaHHH cTonoft HaGuiouaeTCH neperpy3xa npHMepHO b 3 pa3a 
h t. n. npH H 3 MeHeHHH cycraBHoro yrna njieno Tarn Mbirnu MeluieTCfl, 
b pe3ynbTaTe MeHaeTca h co3uaBaeMbift hmh BpamaTejibHbift momcht CHJibi. 
HanpHMep, nneno chubi ujihhhoi! tojiobxh UByrnaBoft Mbiiuubi nnena 

3aBHCHT ot cycTaBHoro yrna cneuyiomHM o6pa30M: 

CycTaBHoii yroji (yrjioBbie 

rpa^ycbi) 180 160 140 120 100 80 60 

rijieHo CHJibi Tarn Mbimubi 

(mm) 11,5 16,8 26,9 37,4 43,5 45,5 39,2 

Kax bhjiho, nneno chjibi MeHaeTca npHMepHO b 4 pa3a. CnenoBaTenbHO, 
ecjiH HaTHHceHHe Mbiiuubi 6yueT quhhm h TeM )xe, to npn H3MeHeHHH yrna 
CHna neftcTBHH MO^ceT yBejiHHHTbCH huh yMeHbiuHTbcn b 4 pa3a. 

yxa3aHHbie npHHHHbi — H3MeHeHHe nnHHbi Mbirnu h nnen cnn MbiuieH- 

Horo HaTH)xeHHH — o6ycnoBJiHBaiOT to, hto nna xa^xnoro onHocycraBHoro 
flBH>xeHHH cymecTByeT onpeneneHHan 3 aBHCHMOCTb Moxny cycraBHbiM 
yrnoM h MaxcHMajibHoft cnnoft nefiCTBHH. Koraa b nBH>xeHHH ynacTByiOT 
MHorocycTaBHbie Mbiiuubi (a b cnopTe Tax 6biBaeT b 6onbuiHHCTBe 

cnynaeB), xapTHHa ycno^CHneTcn, nocxonbxy nnHHa 3 thx Mbirnu 3aBHCHT 

or nono^eHHH b cocenHHX cycraBax. HanpHMep, MaxcHManbHan cnna 


TOJIbKO 


aeftcTBHH npH crii6aHHH b kojichhom cycraBe 3 aBHCHT ot yrna 

B 3TOM cycraBe, HO H B Ta 3 o6eflpeHHOM. 

TpeHepw AOJDKHbi xoporno 3 HaTb, Kan H 3 MeH«eTCH CHjia 
cnopTCMeHa npH pa3Hbix nojioxceHHHX ero Tejia b copeBHOBaTejibHOM 
[BHXCeHHH. 


eftCTBHX 


6e3 3Toro Henb3fl HaftTH HaHJiyniiiHft BapHaHT TexHHKH. 


27.6. Bbi6 op no/ioweHMH Te/ia npM Tpem/ipoBKe cn/ibi 
npH Bbi6ope cHJioBbix ynpa^KHeHHft npeacjie Bcero Heo6xoxiHMo y6e- 

ZIHTbCfl B TOM, HTO B HHX 6yjjyT aKTHBHbl HMeHHO Te MbHUUbl, CHJiy 

KOTopbix Hajio yBejiHHHTb. npH 3 tom cjiejiyeT HMeTb b Bnay, hto no/inac 
aaxce He6ojn>niHe h3M6hchhh nojio^ceHHH Tena MoryT npuBecm k TOMy, hto 
aKTHBHbiMH craHyT coBepnieHHO HHbie MbimeHHbie rpynnbi. 


Ecjih, HanpwMep, cnopTCMeH BbinojiHaeT npHceziaHHe co uiTaHr oh 50 Kr Ha njienax h Haxo- 

JIHTCJI 9 OAHOH H3 n03, nOKa3aHHbIX Ha PHC. 47, TO MOMeHTbl CHJIbI, JieHCTBytOmHe B OTZieJIbHbIX 

cycTaBax, 6y,ayT coBepnieHHO pa3JiHHHbi (Ta6ji. 4), xota CHJia jjchctbhb Be3xie ojiHHaKOBa — 

50 KT. KpOMe BejlHMHHbl CHJIOBbIX MOMCHTOB MeHJieTCfl H HanpaBJieHHe HX ZieHCTBHfl -Crw6aHHe 

BMecTo pa3TH6aHHfl. Tax, HanpHMep, pa6oTaioT Mbiumbi KOJieHHoro cycTaBa b no3e r : xota b 
cycTaBe npoHCxo/iHT pa3rH6aHHe, aKTHBHbl b jtot momcht Mbimubi-crH6aTejiH. Ohh npenHT- 

CTByiOT H3JTHUIHe 6bICTpOMy pa3TH6aHHK). Ecjim 6bl aKTHBHOCTb HX BHe3anHO npeKpaTHJiaCb, 

to npoH3omjio 6bi pe3Koe pa3FH6aHHe b KOJieHHbix cycTaBax, nocKOJibKy b 3toh no3e cobmcct- 
Hoe ^eHCTBHe chji tjokccth uiTaHrH h BbmiejiexcaiiiHX cervieHTOB Tejia (TyjioBHUia c tojioboh 
h pyicaMH, 6e,nep), a TaKxce chjiobhx momchtob MbiuieHHOH tath b Ta3o6ejipeHHbix cycTaBax 
co3jiaeT b KOJieHHbix cycTaBax BpamaTejibHbiH momcht chjiu, jieHCTByioiiiHH b HanpaBjieHHH 
pa3TH6aHH«. 



Phc. 47. 

BapwaHTbi no3 cnopTCMeHa npH npncejiaHHH co uiTaHroil 50 kt Ha njiena* (no njiareHxo(J)y). 
B Ka>KZioM H3 3 thx noJioaceHHii CHJia ziefiCTBHA OAHHaKOBa ( =50 kt), a BpamaTejibHbie 

MOMeHTbl CHJIbI B CyCTBBaX p33JlHHHbI. 


HaH6ojiee tohho onpejiejiHTb, Kaxaa Mbirnua h b xaKOH cxeneHH 
npHHHMaeT ynacTHe npH BbinojiHeHHH Toro hjih HHoro ynpaxcHeHHX, 

mohcho, 3aperacTpHpoBaB ee 3neKTpHnecKyio aKTHBHOCTb. B HacToamee 

BpeMH bo MHornx Bimax cnopTa cocTaBjieHbi «3jieKTpoMHorpa(t)HHecKHe 

KapTbI» aKTHBHOCTH MblUIU npH BbinOJTHCHHH xax copeBHOBaTejibHoro, Tax 

h cneuHajibHbix ynpa^KHeHuft. 

Bbi6op pa3Hbix nojioaceHHit Tena npH BbinojiHeHHH CHJioBbix ynpaac- 
HeHHft (HanpHMep, noxibeMbi npHMbix Hor b bhcc hjih b nojioaceHHH jiexca 
Ha cnHHe, ynpa^CHeHHH ajia pa3rH6aTe;ieft Hor, BbinonHaeMbie b rjiy6oKOM 
npHceae hjih nonynpHceae) npHBOjiHT k TOMy, hto HaH6ojibmee HaTaxceHHe 




p 


T a 6 ji h a a 4 


BpamaiejibHue mom6htu ch jiu, coi/taBaeMue AeicrraeM muiuu b cycT BB ax wrac aix 

KOIKIHOCTeH, npH npHCeflBHHH CO UlTaHTOfi BeCOM 50 KT HI Diiesax (HblOTOHOMCTpU t 

Bee cnopTCMeHa 75 kt) — no n.iarenxo<|)y 



3HaK «+» o3HanaeT, hto momcht HanpaBJieH Ha pa3rH6aHHe b cycTaBe, 3Ha* «—» 

yKa3biBaeT jxe hctb He MOMeHTa b HanpaB jichhh crn6aHHa. 


aKTHBHbix Mbimu npoHexoflHT npH pa3Hofi hx ajiHHe. 3KcnepHMeHTanbHO 

noKa3aHO (JI. M. PaftujiH), hto TpeHHpoBKa chjiobmx KanecTB npn pac- 

thhytom nojioxceHHH aKTHBHbix MbiiueHHbix rpynn Bbi3biBaeT MeHbiiiHfl 
npHpocr CHjioBbix noKa3aTeneft, ho 6ojiee BbicoKHfi hx nepeHOC Ha 
HeTpeHHpyeMbie noJio>KeHH5i Tejia (no cpaBHeHHio c TpemipoBKoft npn 
yKoponeHHOM nojioHceHHH TpeHHpyeMbix Mbimu). Hao6opoT, ecjiH Max- 
CHMajibHoe HaTjDKeHHe aKTHBHbix Mbiiini HMeeT Mecro npn HaH6ojibineM hx 

yKoponeHHH, cHjioBbie xanecTBa pacryT 6bicTpee. OnHaxo b otom cjiynae 
nepeHOC Ha HeTpeHHpyeMbie nojioaceHHH Tena cymecTBeHHO HH>Ke, hcm npn 

TpeHHpOBKe B yCJIOBHHX ynJIHHeHHOrO COCTOHHHH aKTHBHbix Mblllin. 

npH OaHOH H TOfi 7KC CH Jie JieftCTBHfl H pa3HbIX n03ax BeJTHHHHbl CHJI 

h CHjioBbix MOMeHTOB, jjeficTByiomHX b oTnenbHbix cycraBax, MoryT 6biTb 
coBepmeHHO pa3JiHHHbi. npH HenpaBHnbHO Bbi6pamioft no3e CHJibi MoryT 
craTb HacTOJibKo SojibiuHMH, hto npHBenyT k TpaBMe. Tajcne — onac- 
Hbie! — no3bi Tena Ha3bmaiOT kphthhcckhmh. ripn npaBHJibHoft TexHHKe 
BbinojiHeHHH ynpa^CHeHHH cnopTCMeH H36eraeT kphthhcckhx no3 (t. e. 
He neperpyncaeT onacHO Mbimubi h cbh3kh KaKoro-jiH6o cycraBa). 


27 . 7 . TonorpaqjHH cnm>i 

CoOTHOUieHHe MaKCHMaJIbHOft CHJibi 

rpynn nojiynHJio Ha3BaHHe TonorpatjmH 

CHTenbHO noJiHoe npencTaBJieHHe o 
Tonorpa(J)HH CHJibi y KaKoro-JiH6o 
HenoBeKa, Hano H3MepHTb cHJiy bo3- 

moxcho 6ojibiiiero HHCJia ero Mbinien- 
Hbix rpynn. 

y jno.zieH, He 3aHHMaiomHxcH 
cnopTOM, o6biHHO Jiynine Bcero pa3- 

BHTbl MblUILIbl, npOTHBOneHCTByiO- 

tune CHJie THxcecTH (Tax Ha 3 biBaeMbie 
aHTHrpaBHTaizHOHHbie Mbiumbi): pa3- 
rH6aTejiH cnHHbi h Hor, crH6aTeJin 

pyx. 

V cnopTCMeHOB Tonorpa(})Hfl CHJibi 


aefiCTBHH pa3HbIX MblineHHblX 

CHJibi. HTo6bi nonyHHTb otho- 

T a 6 ji h a a 5 

Ko^huhchui Koppe.iHUMi (r) Me*jj 

nOKB3BTeJ1BMB TOOOrpa^Hni cb.im b 

oueHKavoi 3a Buno.iHenne ynpaxHewi 
Ha 6pyckflx y puenao nepBencTBB 

Eojirapn (58 HcnuTyeMux, 

no H. XanxHeBy) 




I 


I • 


3 EBHCHT OT CnopTHBHOH CneUHaJUOaUHH. Bo MHOrHX Bitnax cnopTa o 6 Hapy- 

xceHa npHMaa 3 aBHCHMocn> Mexcny noxa 3 aTejiHMH Tonorpact)HH chjtbi h 

cnopTHBHbiMH pe3yjibTaTaMH (Ta6jr. 5). 

H 3 Ta 6 jlHlXbI BHZIHO, HTO IIOKa 3 aTeJIH CHJlbl KHCTH He CBH 3 aHbI C 

ycneuiHocTbK) BbicTynjieHHH Ha 6pycbax; bo 3 MO>khocth >xe cnopTCMeHox 
b tbkhx Tecrax, xax noxiTHrHBaHHe b BHce h ynepacaHHe yma, npHMo 

bjihjhot Ha cnopTHBHbie pe 3 yjn>TaTbi. 

HenpaBHJibHaa Tonorpatjuui cHJibi MO)xeT npeiwTCTBOBaTb OBjiaaeHHio 
pauHOHajibHoti TexHHKoft naxce b tom cjiynae, ecjiH CHJia OTnejibHbix 
MbimeHHbix rpynn caMa no ce6e nocTaTOHHa jijih ycneuiHoro o6yneHHa. 
CxaxceM, HanHHaioiixHX TOJixaTejiefi aapa, y KOTopbix CHJia p a3 rn 6 aTe jie ft 
pyx oTHOCHTejibHO npeBocxojurr CHJiy hhbchhx xoHeHHoerreft, TpynHo 

o6yHHTb paiXHOHaJlbHOfi TeXHHXe TOJIXaHHfl. Ohm CTpeMBTCB BbinOJIHHTb ero 
B OCHOBHOM 3a CHCT ABHXCeHHB TOJIXaiOineft pyKH H MaJlO HCnOJIb3yK)T 

MomHbie Mbiunxbi Hor h TyjiOBHina. 

27.8. SMOMexaHHHecKkie Tpe6oBaHMB k cneuMa/ibHbiM cm/iobwm 

ynpawHeHMHM. MeToa conpameHHoro B03fleMCTBM« 

* 

\/CneuHanbHbiMH, xax h 3 bcctho, Ha3biBaiOTca ynpaacHeHHH, npenHa3- 
HanaeMbie juib coBepuieHCTBOBaHHB tcxhhxh h ABHraTejibHbix xanecTB, 

npOHBJIBeMbIX npH BbinOJIHeHHH OCHOB- 

Horo copeBHOBaTenbHoro ABHaceHHa. 
3 th ynpa)XHeHH5i BbinoJiHjnoT CBoe 
Ha 3 HaneHHe, ecjm ohh nocTaTOHHO 

6 jih 3 xh x copeBHOBaTem>HOMy nBHxce- 

HHK). C 6 HOMexaHHHeCXOH TOHXH 3 PCHHB 

Taxwe ynpa>xHeHHB noji>XHbi ynoBJieT- 
BopHTb Tax Ha3bmaeMOMy npHHUHny 

flHHaMHHeCKOrO COOTBeTCT- 

b h a (no HD. B. BepxouiaHCXOMy), t. e. 

COOTBeTCTBOBaTb COpeBHOBaTeJIbHOMy 

no cjienyiomHM xphtcphbm: a) aMruiH- 
Tyne h HanpaBJieHHio nBHxceHHB, 6) ax- 
neHTHpyeMOMy ynacTxy pa6oneH 
aMruiHTyabi nBHxceHHB, b) BeJiHHHHe 

CHJibi nencTBHB (hjth MbiineHHOH tjjth), 
r) 6bicTpoTe pa3BHTHsi MaxcHMyMa chjoj 
nencTBHB, n) pexcHMy pa6on>i Mbmm. 

HanpHMep, b jierxoH aTJieTHxe h 
cennac eme Hepenxo ncnojib 3 yK)T juw 

pa3BHTHB CHJibi MbllUU, cTH6aiomHx Hory 
b Ta3o6enpeHHOM cycTaBe, noziHHMaHHe 

Pmc. 48. 6e£POM jmcxa ot uiTaHTH (hjih Jipyroro 

BBepxy: pa6oMaa aMnjiHTyaa iiBHxceHHa npw OTBromeHHB) B nOJIOXCeHHH CTOB. O/IHa- 
crw6aHHH 6eapa b 6ere h npbDKKax b >hjih- XO B 3 TOM ynpa^CHCHHH HH aMIUTHTyjia 

” y ' ziBHxceHHfl, hh, hto euie 6oJiee BaxcHO, 

BHH3y: npwMep cneuna^bHoro ynpaxcHeHHa, \ 

rjie aKueHTMpyeMbifi ywacTOK zibhachhs Bbi- aKIieHTHpyeMblH yHBCTOX JJBHBCeHHB He 

6paH npaBHJibHO (no K). B. BepxomaHCKO- COOTBeTCTBJIOT TaKOBbIM B 6 ere H 

My, jio6aBJieHO h nepepa6oTaHo) npbDKKax. TaM aXUeHTHpyeMblH ynaCTOK 





pa6on>i Mbinm-crH6aTejieH 6eapa b caMOM Hanajie «BbiHOca 6eapa» snepea 
npH yrjie b Ta3o6eapeHHOM cycTaBe npHMepHO 210°, a b noaHHMHHHH 6eapOM 
oTflromeHHfl npH yrjie okojio 90°. CymecTByeT 6ojn>moe HHcao cneunaabHUx 

ynpa>KHeHHH, rue Te )Ke MbnueHHbie rpyrnibi pa3BHBaioTCH b ycjioBMJix, ropa3Uo 
6oJiee 6jih3khx 6ery h npbiHocaM (phc. 48). 

B KanecTBe cneuHajibHbix cmioBbix ynpa^KHeHHfi b coBpeMeHHOM cnopTe 
hbcto Hcnojib3yK)T ocHOBHbie copeBHOBaTenbHbie ubh^chha c HCKyccTBeHHO 
yBeJiHneHHbiM conpoTHBjieHHeM: MeTaHHe yTH>xe JieH h bix CHapaaoB, npbixc- 
kh, 6er ,. xoflb6y c aonojiHHTejibHbiM OTaromeHHeM (HanpHMep, noacaMH 
huh HCHJieTaHH H3 npocBHHuoBaHHOfl pe3HHbi), no necxy hjih b ropy h 
t. n. IlocKOJibKy npn 3tom oaHOBpeMeHHo cOBepine hctb y iotcb UBHraTCJib- 
m>ie KanecTBa h Texmcca aBHHceHHft, aaHHoe MeToaHnecKoe HanpaBJieHHe 

nojiymno Ha3BaHHe m e t o a a conpoeinioro b o 3 a e ft - 

c T B H a (B. M. j^bHHKOB). 

§ 28. 5MOMOXaHMHeCK8fl XapBKTepMCTMKa CKOpOCTHbIX 

K0M0CTB 

28.1. npHflTMe O CKOpOCTHbIX K8H6CTBdX 

CxopocTHbie KanecTBa xapaKTepH3yiOTCH cnoco6HOCTbio neaoBexa co- 
BepmaTb aBHraTenbHbie aeftcTBHH b MHHHMaabHbifl ana aaHHbix ycaoBuft 
0Tpe3OK BpeMeHH. npn 3tom npeanoaaraeTca, hto BbinonHeHwe 3aaaHHa 
auHTca He6ojibmoe BpeMa h yTOMneHHe He B03HHKaeT. 

ripHHHTO BbIfleJIHTb TpH OCHOBHbie (3JieMeHTapHbie) pa3HOBHJ1HOCTH 
npOHBJieHHB CKOpOCTHbIX KanecTB: 

1) CKopocTb onHHOHHoro ziBH)KeHH5i (npw ManoM BHemweM conpo- 

THBjieHHH); 2) nacTOTy nBH^ceHHfl; 3) naTeHTHoe BpeMB peaicuHH. 

Me>xny noKa3aTen«MH ckopocth oaHHOHHoro abh^kchha, nacTOTbi 
ABHHceHHfi h jiaTeHTHoro BpeMeHH peaKUHH y pgi3Hbix nioaett Koppenauwa 
oneHb Maaa. HanpHMep, mo)kho OTjiHHaTbcx oneHb 6bicTpoft peaxunefl 

H 6bITb OTHOCHTejTbHO MeaJieHHbIM B ZlBH)KeHHHX H Hao6opOT. HMefl 3TO 
B BHay, TOBOPHT, HTO 3aeMeHTapHbie pa3HOBHaHOCTH CKOpOCTHbIX KaneCTB 

OTHocHTeabHO He 3 aBHCHMbi apyr ot apyra. 

B npaKTHKe npHxoaHTca o6biHHO BCTpenaTbCB c KOMnaeKCHbiM npo- 
HBaeHHeM cxopocTHbix KanecTB. Tax, b cnpHHTepcKOM 6ere pe3yabTaT 

3BBHCHT OT BpeMeHH peaKUHH Ha CTapTe, CKOPOCTH OTaeabHbIX aBH)KeHHft 

(oTTajiKHBaHHB, CBeacHHB 6eaep b 6e3onopHott (Jjare) h nacTOTbi maroB. 
CxopocTb, aocTHraeMaa b ueaocTHOM cao>KHOKOopaHHHpoBaHHOM aBH» 

»eHHH, 3BBHCHT He TOUbKO OT CKOpOCTHbIX KaHeCTB CnopTCMCHa, HO H 

ot apyrnx npHHHH (HanpHMep, CKopocTb 6era — ot anHHbi maroB, a Ta, 

B CBOIO OHepeab, OT aJIHHbl HOT, CHabI H TeXHHKH OTTaaKHBaHHfl), n03T0My 

OHa jnmib KocBeHHO xapaKTepH3yeT cxopocTHbie KanecrBa, h npw acTaab- 
hom aHaaH3e hmchho 3aeMeHTapHbie (JjopMbi npoaBaeHHa ckopocthmx 
KanecTB OKa3biBaiOTCH Han6oaee noxaaaTeabHbiMH. 

B aBH^ceHHHX uHKjiHHecKoro xapaKTepa CKopocTb nepeztBHXceHHJi He- 

nocpeacTBeHHo onpeaeaaeTca nacTOTOft aBH>KeHHtt h paccTOBHHeM, npo- 
xoaHMbiM 3a ouhh uhkh (aJiHHoft «mara»): 

v =/•/, 

rae v — cxopocTb, f — nacroTa, /— aJiHHa «mara». 




C POCTOM CIIOpTHBHOft KBaJIH(J)HKaUHH (a CJieflOBaTeJIbHO, H C yBeJIH- 

neHHeM MaKCHMajibHofi ckopocth nepenBHHceHHfl) 06 a KOMnoHeHTa, onpe- 

AejiaiomHe CKopocTb nepenBiDKeHHB, KaK npaBHjio, B03pacTai0T. OflHaKo 
b pa3Hbix Biwax cnopTa no-pa3HOMy. HanpHMep, b 6ere Ha KOHbKax 
ocHOBHoe 3 HaneHHe HMeeT yBejiHHeHHe nJiHHbi «mara», a b ruiaBaHHH — 
npHMepHO b paBHofi cTeneHH 06a KOMnoHeHTa. IIpH onHOft h toK tkq 
MaKCHMajibHofi ckopocth nepenBHHceHHH y pa3Hbix cnopTCMeHOB MoryT 
6biTb 3 HanHTejibHbie pa 3 JiHHHa b ajiHHe h HacTOTe rnaroB. 


28.2. fluHaMMna ckopocth 


^HHaMHKOft CKOpOCTH Ha3bIBaeTCfl H3MeHeHHe CKOPOCTH ABHHCymerOCH 

Tena, to ecTb (JjyHKUHH BHaa: v=jft) jih6o v—fl), me 

V — CKOpOCTb, t — BpeMH , l — IiyTb, f — 3HaK (JjyHKUHOHaJIbHOtt 3 a- 

BHCHMOCTH. 

B cnopTe cymecTByiOT nBa Bnna 3anaHHft, Tpe6yK>mHX npoHBjieHHH 
MaKCHMajibHofi ckopocth. B nepBOM cjiynae Heo6xonHMO noica3aTb Max- 
CHManbHyio MTHOBeHHyio cxopocTb (b npbixcxax — k MOMeHTy OTTajiKHBa- 

hhh; b MeTaHHH — npH Bbinyoce CHapana h t. n.); nHHaMHKy ckopocth npH 

3tom Bbi6HpaeT caM cnopTCMeH (HanpHMep, oh mohcct HanaTb flBHHceHHe 
nyTb 6bicrpee hjih MenneHHee). Bo btopom cnynae Heo6xonHMO BbinojiHHTb 

C MaKCHMajibHofi CKOpOCTblO (b MHHHMajIbHOe BpeMH) Bee nBHXCeHH^ 

(npHMep: cnpHHTepcKHfi 6er). 3necb Toace pe3yjibTaT 3 aBHCHT ot nHHaMHKH 
ckopocth. HanpHMep, b cnpHHTepcKOM 6ere HaHJiyamHft pe3yjibTaT no- 
CTHraeTca b Tex nonbiTKax, me m rHOBeHHbie ckopocth Ha OTnenbHbix 
OTpe3Kax crapTOBoro pa3roHa h hbjihiotcb MaxcHMajibHbiMH nna naHHoro 
HenoBexa. 

Bo MHOrHX ABHXCeHHflX, BbinOJIHHeMbIX C MaKCHMaJIbHbIMH CKOpOCTHMH, 

pa3HHHaiOT nBe (J)a3bi: 1) yBeJinne hhh ckopocth (crapTOBoro pa3roHa), 

2) OTHOCHTeJlbHOft CTa6HJlH3anHH CKOPOCTH (pHC. 49). XapaKTepHCTHKOfi 
nepBofi (J)a3bi hbjihctch crapTOBoe ycKopeHHe, BTopoft — flHCTaHUHOHHaB 
CKopocTb. Tax, KpHBaa ckopocth b cnpHHTepcKOM 6ere mohcct 6biTb 
onncaHa ypaBHeHHeM: 

v(t) = v m (l—e- kt ). 



AncTaHunfl (Meipw) 


Pmc. 49. 

CKopocTb h ycKopeHHe b cnpHHTepcKOM 
6ere (K). H. IlpHMaKOB). 3HaneHHe cko- 
pocTH h ycKopeHHB — cpeflHHe 3 a uhkji 
6era 


me v ( t) — 3 HaneHHe ckopocth b momcht 
B peMeHH t; v — MaKCHMaJibHoe 3HaneHHe 


ckopocth; e — ocHOBaHHe HaTypanbHbix 


jiorapH(J)MOB; 


k — HHnHBHnyanbHbiH na- 


paMeTp, xapaKTepH3yiomHH ycKopeHHe npH 
pa3roHe co CTapTa. HeM 6ojn>me BenHHHHa x, 
TeM 6bicTpee nocTHraeT cnopTCMeH CBoen 
MaKCHMaJIbHOH ckopocth. 3 HaneHH« V m H K 


He KoppenHpyioT Meacay co6oh. HHbiMH 

CJlOBaMH, CnOCo6HOCTb 6bICTpO Ha6HpaTb 


«cbok)» MaKCHMaJibHyio cKopocib h cno- 
co6Hocib nepenBHraTbca c 6ojn>inoH cko- 


pOCTbK) OTHOCHTeJlbHO He3aBHCHMbI flpyT 

ot apyra. Z(eHCTBHTejibHO, cnjibHeniuHe 

cnpHHTepw nocraraioT CBoen MaKCHMaJib- 







hoh ckopocth b 6ere npHMepHo 3 a to 
5 6 c c MOMeHTa yxoaa co cTapTa. Moxcho o6jiaiiaTb xopoiiihm cxapTOBUM 


5Ke BpeMJL HTO H HOBHHKH 


nepe3 


ycKOpeHHeM 


/XHCTaHUHOHHOH CKOpOCTbK) H Hao6opOT. B OAHHX 


BHuax cnopTa rnaBHMM siBJweTCJi cTapTOBoe ycicopeHHe (6aciceT6on, tchhhc 

XOKKew), B APyTHX BS)ICHa JIHHIb AHCTaHlIHOHHafl CKOpOCTb (npbDKKH B AJIHHy), I 

Tpen>Hx cymecTBeHHo h to h Apyroe (cnpHHTepcxHH 6er). 


28 . 3 . CnopocTb H 3 MeHeHMB cn/iw (rpa^MeHT cw/ibO 
Cjiobo «CKopocTb» ynoTpe6jiaeTca ajib o6o3HaneHHH He tojiwco 6wc- 

tpotw H 3 MeHeHHH noAOHceHHH xeaa hjih ero HaCTett b npocTpaHCTBe, HO 
h 6 bicrpoTbi H 3 MeHeHHH Apyrnx noica 3 aTeAeft (HanpHMep, mo>kho roBopHTb 
o ckopocth *H 3 MeHeHHH TeMnepaTypbi). Ouia aeflcTBHB, KOTopyio npOHB- 
jweT nejioBeic b oahoH nonbiTKe, HenpepbiBHO H3MeHaeTCJi. 3 to Bbi 3 biBaeT 

Heo6xOAHMOCTb H 3 yHCHHB CKOPOCTH H 3 MCHCHHB CHJlbl — TpaAHCHTa CHJlbl. 

rpaflHeHT CHjibi oco6eHHO BaaceH npH H 3 yneHHH ABHXteHHfi, rae hco6xoahmo 

npOHBJWTb 6oJIbmyK) CHJty B B 03 M 0 HCH 0 KOpOTKOe BpeMfl — «B 3 pbIBOM». 

MaTeMaTHHecKH rpaaneHT chaw paBeH nepBoft npoH3BOAHOfi ot CHJibi 

dF 

no BpeMeHH: —r —. 

KpHBafl HapaCTaHHB CHAbi npH OAHOKpaTHOM «B 3 pbIBHOM» yCHAHM c 
nocjieayiomHM HeMeaaeHHbiM paccaa6aeHHeM HMeeT bha, noKa 3 aHHbitt Ha 
pHC. 50. Jinn hhcachhoh xapaKTepwcTHKH rpaAHeHTa chaw Hcnojib 3 yK)T 
o6biHHO oahh H 3 cAeAyfomHX noica 3 aTeAeft: 



Pmc. 50. 

PerHCTpaHHH noKa3aTeJiefi ckopocth napac- 

TaHHH CHjibi (rpaAHeHTa CHjibi): 

Fmax —HaHBbicuice 3 HaneHHe chaw, t max —BpCMH 

AOCTHXCeHHJ) MBKCHMBAbHOft CHAW, F 0 , sm<*X — HOAO- 
BHHa MBKCHMBJIbHOfi CHAW, t 0%$max — BpCMB £OCTH- 

*CHHB nOAOBHHW MaKCH MaAbHO# CHAW («nOAOBHH- 
HOe BpCMB») 


Pmc. 51. 

KpwBbie HapaciauMs chjiw y HByx cnopTc 

MeHOB. 06 t>»CHCHHH B TeKCTC 


1) BpeMH AOCTHJKeHHH CHAbI, paBHOft nOAOBHHe MBKCHMaJIbHOft 
(to,s max ). HepeAKO HMeHHO 3TOT nOKa3aTCJlb Ha3bIBaK)T TpaAHeHTOM 

CHAbi (TaKoe CAOBoynoTpe6AeHHe yAo6HO CBoeft xpaTKOCTbio, ho He BnojiHe 

tohho); 

2) nacTHoe ot acachha F max / t max . 3tot noxa3aTeAb Ha 3 biBaioT cko- 
Poctho-chaobwm hhackcom. Oh paBeH TaHreHcy yraa Ha pnc. 50. 

B Tex cjiynaflx, kotab penb hact o nepeMemeHHH co6cTBeHHoro Teaa 







cnopTCMeHa (a He CHapnzia), yao6HO nojib30BaTbcn Tax Ha3braaeMbiM 

K03(J)(J)HUHeHT0M peaKTHBHOCTH (no K). B. BepxouiaHCKOMy): 

Fmax 

t max • Bee Tena cnopTCMeHa 

CKOpOCTb Hap aCT aHHH CHJIbI HIpaeT 6oJIbIliyK) pOJIb B 6bICTpbIX 

ABH^ceHHHX. Ee npaKTHnecKoe 3HaneHHe Jienco noHHTB H3 phc. 51, rzie 

npHBeaeHbi KpiiBbie npoHBJieHHH chjibi ziByMH cnopTCMeHaMH — A h B. 

y cnopTCMeHa A — 6 ojibmaa MaKCHManbHaa cnjia h hh 3 Kh 8 rpanneHT chjibi; 
y cnopTCMeHa B, Hao 6 opoT, rpazmeHT cnnbi bbicok, a MaKCHManbHbie 
cnnoBbie bo 3 mohchocth He 6 onbniHe. npH 6 ojn>inoft ziJiHTejibHOCTH zibh- 

hcchhh (t>t 3 ) Korna 06 a cnopTCMeHa yc'neBaiOT npoHBHTb cboio 
MaKCHMajibHyio cnjiy, npeHMymecTBO 0 Ka 3 breaeTCH y 6onee cnjibHoro 

CnopTCMeHa A. EcJIH HCe BpeMH BbinOJIHeHHH ZIBHHCeHHH OHeHb KOpOTKO 

(MeHbine t x Ha pnc. 51), to npeHMymecTBO 6yneT Ha CTopoHe cnopT¬ 
CMeHa B. 

C pOCTOM CnOpTHBHOft KBaJIHtJjHKailHH BpeMH BbinOJIHeHHH ZIBHXCeHHft 

o6biHHo coKpamaeTcn h no3TOMy ponb rpanneHTa chjibi craHOBHTCH 6ojiee 

3HaHHMOft. 

BpeMH, Heo6xonHMoe zijih ziocTHHceHHH MaxcHMajibHoft CHjibi ( t max ), 
cocTaBjweT npnMepHo 300—400 mc. BpeMH npoHBJieHHH chjibi nefiCTBHH bo 
MH ornx ABHHceHHHx 3HaHHTejibHo MeHbine. HanpHMep, ott ajiKHBaHHe b 
6ere y CHJibHeftniHX cnpHHTepoB zijihtch MeHee 100 mc, OTTajiKHBaHHe 

b npbiHcxax b zuiHHy — MeHee 150—180 mc, OTTajiKHBaHHe b npbiaocax b 
B bicoTy — MeHee 250 mc, (JjHHajibHoe ycHjme b MeTaHHH KonbH — npHMepHO 
150 mc h t. n. Bo Bcex 3 thx cjiynanx cnopTCMeHbi He ycneBaiOT npoHBHTb 
cboio MaKCHMajibHyio cnjiy h ziocTHraeMan cxopocTb 3aBHCHT b 3HanH- 
TejibHoft CTeneHH ot rpazineHTa ciuibi. HanpHMep, Mencziy BbicoToft 
npbDKKa BBepx c Mecra h K03(J)(J)HiiHeHTOM peaKTHBHOCTH oneHb 6ojn>maH 
KoppejiHimH (npbiraeT Bbirne tot cnopTCMeH, kto npn tom nee co6cTBeHHOM 
Bece MOHceT pa3BHTb 66jibinyio cnjiy OTTajncHBaHHH 3a HaHMeHbinee BpeMH). 

28.4. riapaMeTpMHecKMe m HenapaMeTpunecKMe 3aBMCMMOCTn Memny 

CH/IOBbIMM 1/1 CKOpOCTHbIMH K3HeCTBaMH 

Ecjih cnopTCMeH HecKOJibKo pa3 BbinojiHneT oziho h to nee ziBHHceHHe 
(HanpHMep, TOjiKaHHe Hnpa c Mecra), crpeMHCb noKa3aTb b Kancaoft 
nonbiTKe HannyHinHil pe3yjibTaT, a napaMeTpbi nBHraTejibHoro 3 aziaHHH 

(b HaCTHOCTH, BeC HZipa) npH 3TOM MeHHHDTCH, TO BeJIHHHHbl CHJIBI ZICfiiCTBHH, 

npHJioHceHHofl k Hzipy, h cKopocTb BbuieTa HZipa 6ynyT cBH3aHbi npyr c 
zipyroM napaMeTpimecKoft 3aBHCHMOCTbio (cm. § 26 h pnc. 45). 

riozi BJIHHHHeM TpeHHpOBKH napaMeTpHHeCKaH 3aBHCHMOCTb «CHJia — 

CKOpocTb» MOHceT H3MeHHTbCH no-pa3HOMy. 3to onpeziejineTCH TeM, KaKHe 

TpeHHpOBOHHbie CpeZICTBa H MeTOZIBI HCnOJIb30BaJIHCb cnopTCMeH OM 

(pnc. 52). 

CymecTBeHHO, hto npHpocr ckopocth npn zibhhcchhhx co cpeziHHMH 

COIipOTHBJieHHHMH (a TaKHMH COnpOTHBJieHHHMH B peajIBHBIX CnOpTHBHblX 

ycjioBHHX MoryT 6bitb, HanpHMep, Bee h Macca co6cTBeHHoro Tezia hjih 
CHapnzia) MOHceT nponcxoziHTb npH pa3HOM cooTHomeHHH npHpocra ch- 
jiOBbix h CKopocTHBix KanecTB: b ozihhx cjiynanx (pnc. 52, A) — 3 a cneT 



mm 


pOCTa CKOPOCTHBIX KaHeCTB 

flpyrnx (phc. 52 , B) — 3a caeT pocra 

chjiobbix KanecTB ( F mm 

KaKOH nyTb pocTa cxopocTHbix no- 
Ka3aTeJien aBJiaeTca b ipemipoBKe 6 onee 

BblTOZlHblM, 33 BHCHT OT MHOrHX npHHHH 

(B03pacTa cnopTCMeHa, CTaxca aaHHTHH, 

Buna cnopTa h np.), h b i kicthocth ot 

BeJIHHHHbl COITpOTHBJieHHfl (b % OT F„ 


mm 


KOTOpoe npHXoxiHTCH npeononeBaTb 
cnopTCMeHy: hqm oho 6 ojD>uie, TeM 

6oJiee BaxcHO noBbimeHHe chjiobmx 
KanecTB. 3 to nonTBepacnaeTca, b nacT- 
hocth, BeJiHHHHaM h HenapaMeTpHHe- 
ckhx 3 aBHCHMOCTeH Me>Kny noKa 3 aTe- 
jihmh cHJioBbix KanecTB cnopTCMeHa 

( F mm )• H CKOpOCTbK) BbinOJIHeHHfl JXBWKQ 
HHH ( V m ) npH pa3HbIX BeJIHHHHaX conpo- 
THBJieHHfl. Tax, B O/IHOM H3 3KcnepH- 
MeHTOB (K). H. CMHpHOB) K03(J)4)HUHeH- 
Tbl KOppeJIHHHH 6bIJIH paBHbi: 6e3 OTHTO- 

meHHfl — 0 , 131 , C OTHTOmeHHeM 1 Kr 

0 , 327 , c oTHromeHHeM 3 kt — 0 , 630 , c 


oTHromeHHeM 8 


0.824 


1 


5 

4 

3 

2 

I 

0 





( 100 % 


o 



r 


Fmm) 



( 60 %F mm) 


8 Mefle/ib 


0 10 20 30 40 



AO TpeHHpOBKM 

noc/ie TpeHMpoBKM 


Cnsia^r 


Pmc. 52. 

M3MeHeHHe napaMeTpHnecKHX aaBHCMMo- 


Il03T0My HCM 6 oJIbUie BeJIHHHHa 
npeononeBaeMoro conpoTHBJieHHH, TeM 
BbironHee b TpeHHpoBKe noBbimaTb cko- 
pocTb ( v m ) 3a cneT pocTa cnnoBbix noKa 3 aTejien (F 


CTeH «CHJia -CKOpOCTb» B MOJieJlbHOM ABH- 

>KeHHH (crH6aHHe npe;injieMba) non bjiha- 

HHeM TpeHHpOBKM pa3HOH Han pa BJieHHOCTH 

(no HKaw) 

A. TpeHnpoBica 6e3 HcnonbTOBa hhi oTflrouieHHft 
(0% F mrn )— MaxcH MajikHas H30MeT pHnecicas CH.ia 
(Fmm) He H3MeHMJiacb; boi poena cropocTb abhxchm ft 
( V m ) C MaJIblMH OTarOmCHHKMH H CKOpOCTb ABHXCHIlA 

HeHarpyxeHHoft kohc^hocth (r mr n) 

B. M30MeTpHHecKaa TpcHnpoBica (100% Fmm) — 

B bipOCJIH F mm M V m npH ABM 2 KCHHH C 6oJlbllIHMH 07 11 - 

romeHHftMH, v m m He H3MeHHJiacb. 

B h r TpeHHpoeaa c Beca mm 30% Fmm * 60% 
Fmm — H3MeHHJiHCb Be jihhhH bi Fm ** t’m bo bccm nwa- 

na30He OTaromeHHfl (bkji lonaa F mm m Vntm) 


mm 


28.5. BMOiv/iexaHMHecKMe acneKTbi ABuraTe/ibHbix 

pea kmum 

Pa3JiHHaK>T npocTbie h cjio^Hbie nBHraTenbHbie peaxiiMH. n p o - 
c t a h peaxima — 3 to otbct 3apaHee H3BecTHbiM nBHxceHHeM Ha 3apaHee 

H3BeCTHblft (BHe3anHO nOHBJlBKHHHfiCH) CHTHaJI. npHMepOM MO>KeT 6bITb 

CKopocTHaa CTpejib6a H3 rmcTOJieTa no CHjiyoTaM, crapT b 6ere h t. n. Bee 
ocTajibHbie THnbi peaKUHH — xorna 3apaHee He H3BecTHO, mto hmchho Hano 
aejiaTb b otbct Ha CHTHan h xaxHM 6yneT 3 tot CHTHan, — Ha3biBaiOTCH 
cjioxcHbiMH. B nBHraTejibHbix peaxiinax pa3JiHHaioT: 

а) c e h c o p h y K) $ a 3 y — ot MOMeHTa noaBjieHHH CHTHana no 

nepBbIX npH3HaKOB MblineHHOH aKTHBHOCTH (o6bIHHO OHH perHCTpHpyiOTCJ! 
no 3Mr, T. e. no nOHBJieHHK) 3JieKTpH4eCKOil aKTHBHOCTH B COOTBeTCTBy- 

K)lhhx MbiineHHbix rpynnax); 

б) npeMOTOpHyio (ta3y (3jieKTpoMexaHHHecKHft HHTepBaji — 
3MH) — ot noHBjieHHH 3jieKTpHHecKofi aKTHBHOCTH MbiLuu no Havana 
ABH^ceHHH. 3tot KOMnoHeHT Han6oJiee cTa6HJieH h cocTaBjweT 

25—60 mc; 

B)MOTopHyw (J)a3y — ot Hanana nBHXceHHH no ero 3aBepineHHn 
(HanpHMep, no ynapa no Many). 





CeHCopHbifi h npeMOTopHbifi KOMnoHeHTbi o6pa3yioT JiaTeHTHoe Bpevw 

pearnpoBaHHa. 

C poctom cnopTHBHoro MacrrepcTBa zuiHTenbHOCTb xax ceHcopHoro, Tax 
h MDTopHoro KOMnoHeHTa b cjio>KHbix peaxinuix coxpamaeTca. Ojmaxo 

b nepByio onepexib coxpamaeTca ceHCopHan (J)a3a (cnopTCMeHy HyoxHo 
MeHbiue BpeMCHH ruin iiphhhtkh pemeHHB), hto no3BOJiaeT 6ojiee tohho, 

cnoxoflHO h yBepeHHO BbinojiHHTb caMO jxbwkchhc . BMecTe c TeM, xax 6 bi 

OHa hh coxpamajiacb, Hy>KHO HMCTb B 03 M 0 )KH 0 CTb Ha6jnonaTb o6bexT 
peaxunn (mbh, npoTHBHHxa h t. n.) nocTaTOHHoe bpcmh. Korzia ztBHxey- 
iHHficfl o6i>exT nonaaaeT b none 3peHHH, maaa HanHHaioT uBHraTbca, xax 

6bi conpoBoamaa ero. 3 to UBioKeHHe rna3 npoHCxoziHT aBTOMaTnnecxH 
h He MoaceT 6biTb npoH3BOJibHO 3 aTOpMO>xeHO hjih ycxopeHO (npaBna, Ha 
cnoDTCMeHax Bbicoxoro xjiacca TaxHe HCCJienoBaHHH noxa He npoBonHjiHCb; 



Bpbmh.b teseHMe Koioporo bmabh mjh.c 


Pmc. 53. 

Mhcjio nofiMannbix mshch (h 3 20) iipn pa3HOM 

BpCMetlH B03M0)KH0I0 Ha6jlfOHeHHS 3a hx no- 

jictom (no AaiiHbiM X. yaftTHHra) 



Pmc. 54. 

riopaxcaeMbie ynacTKH BopoT b xoKKee c 
iuafi6oft h paccToanna. c KOTopbix uian6a 
He Moacer 6biTb oTpaaceHa BpaTapeM (no 
r opcKOMy) 


ObITb MOHCeT, OHH H yMeiOT 3TO 

nenaTb). npH6jm3HTejibHo nepe3 
120'MC nocne Hanajia npocjieacHBa- 
jomero uBnxceHHH rna3 nponcxo- 
aht onepeacaioiuHfi noBopoT rono- 

Bbl npHMepHO B TO MeCTO npoc- 

TpaHCTBa, xyna nepeuBHraeTca 
o6bexT h me oh mohcct 6 biTb «ne- 
pexBaneH». FIoBopoT ronoBbi npo- 
hcxoaht Tax>xe aBTOMaTHnecxH 
(aaace y juonefi, njioxo yMeioiuHX 

JIOBHTb mhh), HO npH acejiaHHH 
MOHCeT 6bITb 3aTOpMO>XeH. Ecjih 

noBopoT ronoBbi He ycneBaeT npo- 

H30ftTH H B006me eCJIH BpeMfl 
Ha6jiK)fleHHH 3 a nBioKymHMca 

o6i»exTOM Mano, ycneniHOCTb pe- 

axiiHH yMeHbinaeTCB (pnc. 53). 

Bojibuioe 3HaneHHe b cjioxchwx 

peaxuHHx npHo6peTaeT yMeHHe 

npenyranbiBaTb neHCTBHfl npoTHB- 
HHxa (HanpHMep, HanpaBJieHHe ,h 

xapaxTep ynapa hjih 6pocxa MJina 
hjih manGbi). riono6Hoe yMeHHe Ha- 
3biBaioT aHTHUHnauneH, a cootbct- 

CTByiomne peaxunn — a h t h u h- 
nnpyiomHMH. 

Hto xacaeTca motophoh (J)a3bi 

peaxunn, to nponojDKHTejibHocTb 

ee rrpH pa3Hbix BapnaHTax tcxhh- 
necxHX neftcTBHfl pa 3 nHHHa. Han¬ 
pHMep, fljia Toro ht o6bi noftMaTb’ 
mbh, Tpe6yeTca 6ojibiiie BpeMeHH, 

neM jijih Toro, ht o6bi ero ot6htb. 
y BpaTapefl-raHn6ojiHCTOB cxo- 

POCTH JIBH>KeHHll npH 3 amHTe pa3- 







HbIX yrJIOB BOpOT pa3JIHHHbi; pa3JlH4HbI nOCTOMy H paCCTOXHMB, C KOTOpblX 

ohh MoryT ycneuiHO OTpa>#caTb 6 pockh b pa3Hbie cexTopu bopot (to&i. 6, 

no A. Tonyxy, nepepa6oTaHo). PaccTOJiHHfl, c kotopux Msn ymc He MoxeT 

6biTb noftMaH hjih oTpaaceH 6e3 aHTHiiHnaiiHH, HHorjia Ha3biBaioT «MepTBOfl 

30H0ft». 

AHajiorHHHbie 3aKOHOMepHocr h cymecTByiOT h b apyrHX cnopTHBHbix 
Hrpax. 


Ha phc. 54 noKa3aHbi nopaxcaeMbie ynacTKH Bopcrr npH wrpe 


XOKKCfl 


c maft6oft, a TaiOKe paccToxHHa, npH xoropbix ui a ft 6a, 6pomeHHax htpokom 
BbicoKoro Kjiacca, yace He MoxceT 6biTb oT6HTa («MepTBbie 30hw»). 3th 


paCCTOHHHH pa3JlHHHbI JUIH pa3HbIX 30H, HTO 06 bXCHXCTCJl pa3.1HHHSIMH 


MDTOpHoft (J)a3e peaxixHH 


T a 6 m m n i 6 


CxopoCTb 38IQHTHUX AetcTBiA Bparapei 


picaonn 



O O TMXCM 



b pamue yrjiu bopot ( 6e3 a hthuh namm) npa arpe i p)-anl Mn (no airhum it poio* 

Bbicuiefi JIHTH IlOJIblliH) 



npaBufi BepxHHft yroji 
JleBbift BepxHHfl yroji 
npaBuft HHxcHHfi yro/i 
JleBbift HHXHHft yroji 



MaxcHMajibHaa cxopocTb no- 


jicTa mb') a 


11,3 


2,34 

2,37 


22,2 m/c 



13,5 

12,4 

12,3 


27.7 m c 



29. BMOMexaHMHecKaa xapaicrepMCTMKa bmhoc/imbooth 


29.1. OCHOBbl 3prOM0TpMM 

3proMeTpHefl Ha3biBaeTca coBoxynHoerb KOJiHwecTBCHHbix mctojiob 

H3MepeHHB (J)H3HMecKoft pa6oTOcnoco6HOCTH MenoeeKa. 

Korna HejiOBex BbinonHxeT KaKoe-nH6o nocraTOMHO n/i h tc/ ib h oe jibh- 
raTejibHoe 3anaHne (HanpHMep, 6er hjih njiaBawie na 3anaHHyio jiHcraH- 
UHio, nonieM hjih ynepxcaHne Kaxoro-jiH6o rpy 3 a jih6o co6cTBCHHoro TeJia), 
Mbi Bcerna HMeeM nejio c TpeMB ochobhwmh ncpeMeHHW mh i 

1 . MHTeHCHBHOCTb BbinojiHxeMoro nBHraTejibHoro 3 anaHH«. CnosaMH 

«HHTeHCHBHOCTb nBHraTCJibHoro 3 anaHHx» o 6 o 3 HaMaeTcx on Ha H 3 Tpcx 
MexaHH necKHx BejiHHHH: a) cxopocTb cnopTCMeHa (HanpHMep, b fere; 

enHHHua H3MepeHHH — m/c); 6) MOinHOCTb (HanpHMep, npH nenannpoBaHHH 


Bejio3proMeTpe; ennHima H3MepeHH» 


BaTTbi); b) cHJia (HanpHMep, npH 


CTaTHnecKOM ynepxcaHHH rpy3a; enHHHua H3MepeHHX 


HblOTOHbl) 


2. 06beM BbinoJiHeHHoro nBHraTejibHoro 3aaaHH». 3 thmh cnosaMH o6o3Ha- 
HaeiCH oziHa H3 cjienyioiiiHx Tpex MexaHHHecKHx bc-wihh: a) nponacHHoe pac- 
CToaHHe (HanpHMep, b fere; eziHHHua H 3 MepeHHX MeTpu); 6) Bbino-THeHHas 

pa6ora 



cJ)H3HHecKOM CMbic/ie, HanpHMep, rrpw BpameHHH nenanen Benoipro* 
MeTpa; enHHHua H 3 MepcHHB — nxcoyjiH); b) HMnyjibc CH/ibi(npH crarKHecKOM 



yCHJIHH; enHHHUa H3MepeHHH — HbK)TOH-CeKyHJ3b 

3. BpeMH Bbino jih e hH 5i (enHHHiia H3MepeHH» — ceicyiobi) 






rioKa3aTejiH khtchcmbhocth, o6beMa h BpeMeHH Bbih&JiHeHHH ziBHra- 
TejibHoro 3aflaHna Ha 3 breaiOTCH 3 proMeTpHHecKHMH noKa3aTejiHMH. Oahh 
H3 hhx Bceraa 3anaeTca na k napaMeTp ABHraTenbHoro 3aaaHiw; aBa 
Apyrnx — H3MepHK)TCH. HanpHMep, npH 6ere Ha 5000 m AHCTaHUHH 3aaaeTca 
3apaHee, a BpeMH 6era h cpeAHHH cxopocTb h 3 mcphiotch; npn nacoBOM 6ere 
3aziaeTCH BpeMH, a H3MepniOTCH AHCTaHUHH h ckopoctb; npH 6ere c 

3aaaHHOH CKOpOCTbK) «AO OTKa3 a» H 3 MepHK)TCH AHCTaHUHH H BpeMH, 

cxopocTb ace onpenenneTCH 3apaHee h t. a. 

B Ta6n. 7 cBeueHbi bocahho pa3Hbie BapnaHTbi H 3 MepeHHH <])H3HHecKo0 

pa6oTocnoco6HocTH nenoBeKa. 

T a 6 ji h u a 7 

OcHOBHbie BapnaHTbi H3Mepemifl (})H3HMecKOH pa6oTOcnoco6Hocni 'lejioBeica 

H3Mep5ieTCJi 


npoH,aeHHaH jm- BpeMH, c 

CTaHUHB, M 

BbinojiHeHHaa BpeMH, c 

pa6oTa, A* 

HMnyjibc CHJibi, BpeMH, c 

He 


CxopocTb, m/c BpeMH, c 

Cpe^HHH Mom- BpeMH, c 

HOCTb, Bt 

Cpe^HHH CHJia,H BpeMH, c 


IlpoHjieHHaH nn- CpeAHHH cko- 

CTaHUHH, M pOCTb, m/c 

BbinojiHeHHaH CpeAHHH Mom- 

pa6oTa, Ah c hoctb, Bt 

HMnyjibc, H‘C CpeAHHH CHJia,H 


EcJIH BejlHHHHbl BpeMeHH, HHTeHCHBHOCTH H o6beMa ABHraTeJlbHblX 

3aAaHHH cooTBeTCTByiOT Apyr Apyry, to, Kan 3KcnepHMeHTajibHO noxa- 
3aHO, npH pa3Hbix BapnaHTax 3auaHHii nonynaiOTCH coBnaAaiomHe pe- 

3 yjibTaTbi. HanpHMep, ecjiH cnopTCMeHbi npo6eraiOT AHcraHUHio 3 km 
3a 12,0 mhh (cpeAHHH cxopocTb ~ 4,1 m/c), to npH 3aAaHHH npo6e^caTb 
HaH6ojibuiyio AHCTaHiuno 3a 12 mhh (Tax Ha3biBaeMbift Tecr Kynepa) ohh 
npo6eryT Toace 3 km, a ecjin hm npeAAOHCHfk 6eacaTb c nocTOHHHOfi 

cxopoCTbio 4,1 m/c, to ohh 6yAyT b coctohhhh noAAepncHBaTb ee B 

cpeAHeM JiHiiib 12 mhh (3to ajih hhx npeAenbHaa AJiHTenbHOCTb AaHHoro 

.BBHraTenbHoro 3aAaHHH — t m . ; cm. 26) h npo6eryT 3a 3 to BpeMH Te nee 3 km. 

TaKHM o6pa30M, KOHKpeTHblft BapnaHT 3aAaHHH (HTO HMeHHO — AHCTaHUHH, 

108 





CKOpOCTb HJIH BpeMH 


t , o _ T . TTm - Tjo 3aaaeTCH, a hxo H 3MepHexcfl) hjih 3proMexpHHecxHX 

noxaaaxejien He HMeex 3H aHe H HH. n 0 3X0My pesyjibxaxw, nojiyneHHbie b 
3aaaHHHX oflHoro xnna (nanpnMep, b 6ere c 3aaa H Hoii CKopocxbio), mohcho 

Ha 3a,aaHH51 ^Pyroro XHna (HanpHMep, 6er Ha onpeneneHHyio 

ecnn xojibKo 3anaBaeMbie hjih perncxpHpyeMbie 3HaneHHfl 


flHCXaHUHK)) 


BpeMeHH, HHxeHCHBHocxH h o6beMa HBHraxejibHbix 3anaHHfi 


3xo xax Ha3bmaeMoe 


P 


X e J1 b H bl X 


JX 


6 p a x h m 


coBnajiaiox. 
abh r a - 


Kax y>xe roBopHJiocb, ABHraxejibHbie 3aiiaHHfl 


32waBaeMbiM ycjiOBHflM (napaMexpaM) BbinojiHeHHH 


Moryx oxjiHMaxbCfl no 


B BHnax cnopxa 


BHKJiHHecKoro xapaxxepa napaMexpoM HBjuiexcB ajihhb nncxaHiiHH (ropa3no 

pe^ce 3anaexcH BpeMH pa6oxbi — nacoBofl 6er, nacoBaa e 3 na Ha BejiocHnene 
h x. n.). B pe3yjibxaxe B03HHxaiox xpH 3aBHCHM0cxH: nHcxaHiuwi — BpeMH, 

CKOpOCXb — BpeMH H AHCXaHUHH —CKOpOCXb. A 

HaH6oJiee HHxepecHbi ,ziBe nepBbie h 3 hhx. 

Hx mokho npoaHajiH 3 HpoBaxb Ha npHMepe 

MHpOBbIX peKOp^OB. 

Bo Bcex BHjjax cnopTa unxjiHHecxoro 



BMocuneA 


KONbKN 


xapaxxepa 


HIHpOKOM flHana 3 OHe JIHCXaHlIHH 


CBH3b MOKJXy flJIHHOH AHCXaHUHH H peKOpJIHbIM 

BpeMeHeM (t m ) npHMOJiHHeHHa (phc. 55). Kax 

H3BecTH0, ypaBHeHHe npaMOH jihhhh HMeex bhji: 


D 


a + b * t 


m 


(1), 


rne D—jmnmusm (m), t m — BpeMH, a h b 

K034>4)HLmeHXbi. Ha rpacJjHxe a paBHO b e jihhhh e 

oxpe3xa, oxcexaeMoro Ha och opjBmaT (x. e. Be- 



500 700 900 11000 


JIHHHHe OTCTBHUHH ITOH 


0), a b 


t(C0K> 


TaHreHcy 


HH« 


yrjia HaKJioHa «jihhhh pexopzioB» k och a6cuncc. 

B COOXBeXCXBHH C 33 KOHOM COXpaHCHHH 

3HeprHH JBo6aH pa6oxa moukqj 6bixb BbmojiHeHa 

JiHiiib npH o6fl3axejibHOM ycjioBHH 3 axpaT 3Hep- cnopTa. 

ran (Bezn> BeHHbiH jiBHraTeiib HeB03M05xeH) 


Phc. 55. 

napaMCTpimecKaH cbh 3!> «AHCTai<- 


HpOBblX 


peKOp^OB B UHKJIHHeCKHX BH/laX 


Flo a6cuHccc — BpeMH (t m , MHpoBue peiop- 

flbl), no OpnHHBTC — flMCTBHUMB (/l) 


HeM 66jn>uiyio pa6oxy BbmoJiHHJi cnopxcMeH 
(HanpHMep, neM 6ojn>ui)HO *jjHCTaHUHK) oh npeojiojieji), TeM 6oJTbiue 3 HeprHH 

3axpaxHJi. 


C XOHKH 3peHHH GHOMexaHHKH (b 


3 axpax 3Hep thh) 


K03^)(J)Hii;HeHXbi ah6b npHBeaeHHOM ypaBHeHHH HMeiox nexKHfl CMbicjii 

o — BejiHHHHa flHexaHUHH, npoitaeHHaa 3a cnex 3 anacoB 3HeprHH 

boccx aHaB jihb aeM bix 


He 


xony BbinojiHeHHH jiBHraxejibHoro 3ajiaHHH 


b 


MaxcHMajibHaa cxopocxb nepejiBH>KeHH5i, Koxopaa MO>xex 6bixb no- 

3HeprHH H3 hcxohhhkob, BOCcxaHaBjiHBaeMbix no xony 


cxnrHyxa 

BbinojiHeHHH 3 anaHHH. 

H 3 xypcoB 6 hoxhmhh h (})H 3 HOJiorHH H3BecxHO, hxo b opraHH3Me 
HenoBexa ecxb nBa ncxoHHHxa SHepronponyxuHHi aHa3po6Hbift h a3po6Hbitt. 
HaH6ojibiiiaH BejiHHHHa 3 HeprHH, ocBo6o^c<aaeMott npH MbiinenHOtt paooxe, 

onpejaejiHHexcfl BejmHHHaMH: 

a) MaxcHMajibHoro xHCJioponHoro 


6 ) XHCJiopojiHofi eMXOCXH, x. e. npoH 3 BejieHHB BpeMeHH pa 6 oxbi 
cxopocxb noxpe 6 jieHHB XHCJiopona (ji/mhh). 



m 



FIocKOJibKy BejmHHHbi KHCJiopojiHoro ziojira h Teicyin^ro noTpe6jieHHH 
KHCJiopoAa xapaKTepioyiOT BejiHHHHy ocBo 6 o 3 KjieHHC>ft 3 HeprHH, mokho 3a- 
nwcaTb: 

E = a i + b\ * t m (2), 


rucE — cyMMapH 2 w BejiHHHHa 3HeprHH, tm — npeaejibHaa nponojDKHTejib- 

HOCTb pa6oTbi, a, — aHa3po6Han 3 Hepronpo;iyKimH (KajiopHH hjih jwcoyjiH), 
b\ — CKopocTb a3po6Hott 3 Hepronpo<ayKUHH (Kaji /mhh hjih BaTTbi). 

Bhjiho, hto ypaBHeHHe (2) coBnanaeT c ypaBHeHHeM (1). Ha ochobc 

3 Toro npHHJiTO CHHTaTb, hto K 03 (J)(t)HiiHeHT a b ypaBHeHHH ( 1 ) OTpaacaeT 

«JIHCTaHIIHK) aHa3po6HbIX pe3epBOB», a K03(l)(t)HIIHeHT b — CKOpOCTb, npw 

Kcrropofi HMeeT Mecro MaxcHMajibHoe noTpe6jieHHe KHCJiopozia (xpHTHHe- 


CKyiO CKOpOCTb). 

3 HaHeHHH JIHCTaHIIHH aHa3po6HbIX pe3epBOB H KpHTHHeCKOtt CKOPOCTH 

b HexoTopbix BHaax cnopTa iiHKJiHHecKoro xapaKTepa npHBe/ieHbi b Ta6ji. 8. 


T a 6 ;i h u a 8 

AHCTamiMfi aHa3po6Hux peiepsoB 
H KpHTHHeCKaa CKOpOCTb B BHjiax cnopTa 

UHKJiHHecKoro xapaKTepa (no ztaHHUM 
MwpoBbix pexopnoB; paccHHTaHo 


Pa6oxa co CKopocibio HHace kphthhc- 

CKOH MOHCCT npO/lOJWCaTbCH OHeHb hoji- 

ro — nacaMH. IlpeBbiiiieHHe ace 3 Toh cko- 

pOCTH GbICTpO npHBOZIHT K CHHWCeHHK) 
pa6oTocnoco6HOCTH. 


no ypaBHeHHio D = a + b • t m ) FIocKOJibKy cpejIHHH CKOpOCTb Ha 



onpejiejieHHOH AHCTan uhm paBHa nacTHO- 
My OT aeJieHHB /UIHHbl JIHCTaHUHH (D) 
Ha BpeMH (tm), MO>KHO Ha OCHOBe ypaB¬ 
HeHHH (1) 3anncaTb: 

v = D11 m = a/t m + b (3). 
H3 ypaBHeHHH (3) bhuho, hto yBe- 


JIHHeHHe tm npHBOAHT K CHHHCeHHK) V (H Hao6opOT, BCnOMHHTe npaBHJio 


o6paTHMocTH jiBHraTejibHbix 3aaaHHH). AHajiH3 napaMeTpHHecKoft 3 aBHCH- 


MOCTH «CKOpOCTb — BpeMH» nOJITBepHCJiaeT 3TO (pnc. 56). 

npoBefleHHbift Bbiuie aHajiH3 h ypaBHeHHH (1), (2) h (3) cnpaBejuiHBbi 

JIHIlIb B npHHUHne, B CBOHX OCHOBHbIX HepTaX. B JieHCTBHTeJIbHOCTH 3 TH 
3aBHCHMOCTH yCJlOHCHHIOTCH pHflOM flOnOJIHHTeJIbHbIX (J)aKTOpOB (HanpH- 


Mep, B03M0)KH0CTbK) JIOKaJIbHOrO yTOMJieHHH OTJieJIbHbIX MbIIlieHHbIX 

rpynn, 3aMe/uieHHOCTbio pa3BepTbmaHHH a3po6Hbix npoueccoB b Hanajie 
MbimeHHoft pa6oTbi, HeoaHHaicoBoft 3KOHOMHHHocTbK> MbiiueHHOft pa6oTbi 

pa3HOH npOflOJIHCHTeJlbHOCTH). 


29.2. YTOis/meHHe h ero 6noMexaHMHecKMe npOHB/ieHMB 

YTOMjieHHeM Ha3bmaeTCH Bbi3BaHHoe pa6oToft BpeMeHHoe CHHHceHHe 
pa6oTOcnoco6HOCTH. 

CymeCTByK)T, KaK H3 BeCTHO, HeCKOJIbKO OCHOBHbIX THTIOB yTOMJieHHH I 

yMCTBeHHoe, ceHCopHoe, 3MOUHOHajibHoe, (J)H3HnecKoe (Bbi 3 BaHHoe Mbi- 
meHHofi jieHTejibHocTbio). B 6HOMexaHHKe paccMaTpHBaeTcn TOJibKO 4>h- 
3HnecKoe yTOMjieHHe. 

YTOMJieHHe npH MbimenHoft pa6oTe npoxojiHT nepe3 jiBe cj)a3bi: 

1) cfra3y KOMneHCHpoBaHHoro yTOMJieHHH — b Heft, HecMOTpn Ha B03pa- 

CTaHHe 3aTpyflHeHHH, CIIOpTCMeH COXpaHHeT HHTeHCHBHOCTb BbinOJIHeHHH 






ABHraTejibHoro la/iaHHH (HanpHMep, CKopocTb njiaBaHHH) Ha npeacHeM 

ypoBHe; 

2) (J)a3y fleicoMneHCHpoBaHHoro yTOMjieHHH — b Hefi cnopTCMeH, He- 

CMOTpH Ha Bee CTapaHHB, He MO>KeT COXpaHHTb Heo6xOflHMyK) HHTeHCHB- 

HOCTb BbinOJIHeHHfl 3aziaHHH. 

YTOMJieHHe npoHBJiaeTca b cneuHtjjHHecKHX cy6beKTHBHbix omymeHHHx, 

o 6 beKTHBHbix (J)H3HOJiorHHecKHX h 6hoxhmhmcckhx caBHrax (HanpHMep, 

b yMeHbineHHH CHCTOJinnecKoro Bbi 6 poca, cnBHre pH kpobh b KHCJiyio 

cropoHy). npoHBjiHeTca oho OHem> 3aMeTH0 h b 6HOMexaHHnecKHX (jibh- 

raTenbHbix) noica3aTejiHX. 
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Pmc. 56. 


napaMeTpHHecKaa 3aBHCHMOCTb MOKAy ocopocTbio h BpeMCHeM nepe- 

ABHJKeHHfl B UHKJIHHeCKHX BHABX OIOpTa — CBH3b «CKOpOCTb BpeMH» 
(no AaHHbIM MHpOBbIX peKOpAOB). 


no a6cuHCce — BpeMa (c). no opamiaTe —ciopocTb (m/c). Bhaho, hto b kbxaom 
BH fle cnopTa ecTb CKopocTb (b 6ere, HanpHMep. okojio 5,80 m/c>, KOTopaa moxct noAAep- 

XHBaTbCB AJIHTeAbHOe BpeMa 


B (J)a 3 e KOMneHCHpoBaHHoro yTOMjieHHH cxopocTb nepeABH>KeHHH (hjih 
A pyroft noKa 3 aTenb khtchchshocth nBHraTejibHoro 3anaHHH) He cHnacaeTcn, 
ho npoHCXOflflT H 3 MeHeHH« b TexHHKe ABHHceijHfi. CHHHceHHe ohhhx no- 

Ka3aTejieft KOMneHCHpyeTCH poctom npyrax. HaH6ojiee nacro yMeHbiiiaeTCH 
AJiHHa «inaroB», hto KOMneHCHpyeTCH B03pocuieft hx nacTOToft. Oco6chho 

neTKO 3Ta 3 aKOHOMepHOCTb npOHBJLfleTca npw 3 aaaHHH ynepncHBaTb Kan 

MOTKHO AOJIbHie nOCTOHHHyiO CKOpOCTb nepeABHHCeHHH (HanpHMep, npn 

njiaBaHHH 3 a MexaHHnecKHM jmaepoM hjih cBeTOjmnepOM). 

non BjniHHHeM yTOMjieHHH CHHHcaiOTCfl CKOpocTHO-CHjiOBbie noica3a- 
Tejm yTOMJieHHbix Mbium. TaKoe CHHHceHHe mohcct ao H3BecTHoft creneHH 
KOMneHCHpOBaTbCH C03 HaTeJIbHbIM HJIH 6eCC03HaTeJIbHbIM H3MeHeHHeM 
TeXHHKH JIBHHCeHHH. 

Ha6jnonaeMbie b coctohhhh yTOMjieHHH H3MeHeHHH b TexHHKe jibh- 

JKeHHft HMeiOT JIBOHKyiO npHpOfly: H3MeHeHHB, BbI3BaHHbie yTOMJieHHeM, 

h npHcnoco6HTejibHbie peaKHHH, KOTopbie nojiHCHbi KOMneHCHpoBaTb 3 th 

H3MeHeHHH, a TaKHCe CHHHCeHHe (JjyHKUHOHaJIbHblX (b HaCTHOCTH, CKOpOCTHO- 
CHJIOBblX) B03 MOHCHOCTefi OIOpTCMCHa. 

B pe3ynbTaTe jiajieKO He- Bcerjia hcho, nojie3HbiM hjih BpejiHbiM 



HBJIfleTCH TO HJIH HHOe H 3 MCHeHHe B TeXHHKe UBH>KeHHft ITpH yTOMJieHHH 

(HanpHMep, MeHbmee crn6aHHe Horn b kojichhom cycTaBe npH 6ere: Hano 

J1H C HHM 6opOTbCH HJIH HMCHHO TaKOfi BapHaHT HCnOJIHCHHfl B yTOM JieHHOM 

coctohhhh jiynuie flpyTHx?). 3 to pemaeTCH b xaHcnoM kohkpcthom cjiynae 

Ha ocHOBe npaKTHHecKoro onwTa h cnemiajibHbix 6HOMexaHHHecKHX hc- 
cjiejioBaHHfi. 

riOBbimeHHe yCTOftHHBOCTH CIIOpTHBHOft TCXHHKH IIO OTHOUieHHK) K 

yTOMJieHHio — ojiHa H3 BancHbix 32 man bo MHornx Buziax cnopTa. 3 to 
AOCTH raeTca zumTejibHoft cneunajibHoft TpeHHpoBKOft (b tom nncjie h b 
coctohhhh yTOMJieHHH). HanpHMep, y CHjibHeftmHX BenocHnenHCTOB- 

IHOCCeHHHKOB TeXHHKa B COCTOHHHH yTOMJieHHH npaXTHHCCKH He MeHHeTC e 

rioncHHTaHo, hto ohh nejiaiOT b roa okojio 5 mhjijihohob o6opotob 

nenajieft. (.ZJjih cpaBHeHHH: 3 a Bee BpeMH o6yneHHH b uiKOJie yneHHK nraueT 

JIHIHb OKOJIO 1 MHJIJIHOHa 6yKB). 

29.3. Bbi hoc /1 1/1 BOCTb m cnoco6bi ee i/BMepem/m 

Ecjih npejuioHCHTb ojiho h to >xe uBHraTejibHoe 3anaHHe pa3HbiM 
jiioahm, npH3HaKH yTOMJieHHH y hhx n ohbhtch nepe3 pa3Hoe BpeMH. 

IlpHHHHOfi 3TOrO HBJIHeTCH, OHeBHUHO, pa3Hblft ypOBCHb BbIHOCJIHBOCTH 
y 3THX JIIOneH.t BbIHOCJMBO CTblO Ha3bIBaeTCH Cn 0 C 06 H 0 CTb npOTHBOCTOHTb 
yTOMjieHHio. npH npoHHX ^aBHbix ycjiOBHHX y 6ojiee BbiHOCJiHBbix jnoneft 
HacTynaeT no3>xe KaK nepBan, Tax h BTopan (f>a3a yTOMJieHHH. Ochobhbim 

MepHHOM BbIHOCJIHBOCTH CHHTaiOT BpeMH, B TCHeHHe KOTOporO HeJIOBeK 

cnoco6eH no/mepHCHBaTb 3anaHHyio HHTeHCHBHOCTb ABHraTejibHoro 3ana- 
hhh (B. C. OaptJiejib, 1937). CorjiacHO npaBHJiy o6paTHMOCTH uBHraTejib- 

HblX 3anaHHH, JUIH H3MepeHHH BbIHOCJIHBOCTH MOHCHO HCn0JIb30BaTb H 

npyrne 3proMeTpHHecxHe noKa3aTejiH (b cootbctctbhh c Ta6ji. 7). 

OnHaKo b 3toh Ta6jnme He yKa3aHO tohho, Kax onpeflenneTCH 

HHTeHCHBHOCTb JIBHraTejIbHblX 3anaHHH: OJIHHaKOBO JIJIH Bcex 3aHHMaiO- 
mHXCH HJIH B 3aBHCHMOCTH OT HX HHJIHBHnyaJIbHblX B03M0HCH0CTeH. 

PaccMOTpHM npHMep: cnopTCMeHbi jienca BbiHCHMaiOT «no OTxa3a» 
uiTaHry 50 xr. Ecjih He yHHTbmaTb ypOBem> hx MaxcHMajibHoft (F mm ) cnjibi, 
to 6ojiee BbmocjiHBbiMH cjienyeT CHHTaTb Tex, kto CMor no/iHHTb uiTaHry 
6ojibmee hhcjio pa3. Ecjih nee yneerb, hto MaxcHMajibHan enna y ojihhx 
cnopTCMeHOB HeBejiHxa (cxanceM, 55 xr), a y jipyrnx HaMHoro 6ojn>me, to 
hcho, hto Ha nojiyneHHbiH pe3yjn»TaT noBjinneT He tojibXo pa3Hbift ypoBeHb 

BbIHOCJIHBOCTH HCnbITyeMbIX, HO H pa 3 Hbie CHJIOBbie B 03 M 0 HCH 0 CTH. Yc- 

TpaHHTb hx BjiHHHHe mohcho 6mjio 6bi, HanpHMep, Tax: npennoHCHTb BceM 
BbiHCHMaTb uiTaHry, Bee KOTopoft paBeH onpeneneHHOMy npoueHTy ot hx 
MaxcHMajibHoft cnjibi (cxanceM, 50^o ot F mm ). B nepBOM cjiynae HHTeH¬ 
CHBHOCTb 3anaHHH ypaBHHBajiacb b a6cojnoTHbix euHHHuax (xnjiorpaMMax), 

BO BTOpOM — B OTHOCHTeJIbHbIX (b % OT Ei m ). 

PaccMOTpHM npyroft npHMep: flBa cnopTCMeHa (ycjiOBHO A h B) 

6eryT 800 m. Pe3yjibTaT A — 2 mhh 10 c, B — 2 mhh 12 c. OneBHUHO, A ’ 

6ojiee BbiHOCJiHB, neM B. OuHaxo uonycTHM, hto A npo6eraeT 100 m 

3 a 10,5 c, a B — jihuib 3 a 15,0 c. Ecjih yHHTbiBaTb ypoBeHb cxopocTH, 

xoTopbiM BJianeiOT cnopTCMeHbi, pe3yjibTaT A Ha 800 m hbjihctch cjia6biMj 
BpeMH B, Hao6opoT, Haao pacueHHBaTb xax oneHb xopomee. TaxHM 
o6pa30M, ecjiH He yHHTbiBaTb ypoBem* MaxcHMajibHofi ckopocth cno- 
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pTCMeHOB, to A BbiHOCJiHBee, neM B; ecjiH ace ynecTb hx acopocTHbic 
B03MoacHOCTH, cooTHOiueHHe MeiweTCJi: B 6yneT BbiHOCJiHBee, neM A. 

B 3thx npHMepax BHjiHa npHHHHa, o6ycjiOBJiHBaiomaa zrea THna 

noKa3aTejiefi BbiHOCJiHBOCTH — »BHbie h jiaTeHT^bie. §teHbie (HcnojibayeTca 

TaioKC TepMHH «a6cojnoTHbie») — 6e3 yneTa pa3BHTH« chjiobmx hjih cko- 
pocTHbix KanccTB; |jiaTeH THbie (tobopht erne — oTHocHTejibHbie) — c yne- 

TOM pa3BHTHfl Ha3BaHiTbIX KaHeCTB, KOHia HX BJIHflHHe KaKHM-HH6o o6pa30M 

hck jiionaeTCB 1 . 

Xoth jiaTeHTHbix noKa3aTenefi BbiHOCJiHBOCTH cynxecTByeT noBOJibHO 

MHoro, b hx ocHOBe BceiTia jieacHT cpaBHCHne 3proMeTpHHecKHX noxa3a- 
Tejiefi b jaaHHOM HBHraTejibHOM 3aaaHHH c nocTHacemieM b npyrHX 


3a,aaHHHx. 

FlpHMepaMH JiaTeHTHbix noKa3aTejieft BbiHOCJiHBOCTH MoryT 6biTb: 

1. Ko3(J)(J)HimeHT BbiHOCJiHBOCTH — OTHOIUeHHe BpeMeHH npeOJIOJieHHX 

Bceft jiHCTaHHHH ko BpeMeHH npeoziojieHHfl KaKoro-JiH6o xopoTKoro OTpe3Ka 

(100 m b 6ere, 50 m b ruiaBaHHH h t. n.): KB=^ 1 :t ir , me t , — BpeMH Ha 

jiHCTaHHHH (HanpHMep, 400 m 3a 48,0 c), t „ — jiynuiee BpeMH Ha kopotkom 
(« 3 TajiOHHOM») OTpe3Ke (100 m — 11,0 c). KB = 48,0:11,0 = 4,3636. 

2. 3anac ckopocth (no H. T. 030JiHHy) — pa3HOCTb Meacay cpeaHHM 
BpeMeHeM npeonojieHHa arajioHHoro OTpe3Ka npn npoxoacaeHHH Bcefi jih- 


CTamiHH h jiyHtuHM BpeMeHeM Ha 3tom OTpe3Ke. 

3anac ckopocth ( 3C)=t n :n-t„, me n —mhcjio, noKa3biBaiouiee, bo 

CKOJlbKO pa3 3TaJ10HHblfl OTpe30K MeHbllie BCeft ZIHCTaHlIMH 

(400m : 100 m =4). 3anac ckopocth =48,0:4—11,0=1 c. 


HeM MeHbiue 3anac ckopocth, tcm 

Bbline BbIHOCJIHBOCTb. C pOCTOM OlOp- 
THBHofi KBanH(J)HKauHH 3anac CKOPOCTH, 

KaK npaBHjio, yMeHbiiiaeTca. HanpHMep, 
y cHjibHeftinnx 6eryHOB MHpa Ha 400 m 
oh paBeH 0,9—1,0 c, y HanHHaioinHx — 

2—2,5 c. C yBejiHHeHHeM nncTaHUHH 


Cbk 



100 M 1000 M 10000 M 


3anac ckopocth TaKa<e yBejiHHHBa- p Mc . 57 , 

eTCH (pHC. 57). BejiHHHHa 3 anaca ckopocth npn 6ere 

TpeHepbi b BHnax cnopTa uhkjihhc- Ha pa 3 Hbie jmcTaHUHH 


CKoro xapaKTepa nojiacHbi 3HaTb, neMy 

paBHbi noKa3aTejiH 3anaca ckopocth (hjih npyrne jiaTeHTHbie noKa3aTejin 

BbiHOCJiHBOCTH) Ha pa3HbIX JIHCTaHUHHX y CnOpTCMeHOB pa3HOfl KBaJlH(J)H- 

KaiiHH , 3to noMoaceT onpenejiHTb cjia6bie ctopohm b nonroTOBKe cbohx 


yneHHKOB, BHneTb, HTO HMeHHO OTCTaeT — CKOpOCTb HJIH BbIHOCJIHBOCTb. 


29.4. npo6/ieM3 3KOHOMM3aUHH CnOpTHBHOH T6XHMKH 

Ecjih y pa 3 Hbix cnopTCMeHOB npn BbinojiHeHHH onHoro h Toro ace 
JiBHraTejibHoro 3anaHH« H3MepHTb 3Hepro3anpoc, to ero BejiHHHHbi MoryT 
OKa3aTbCH pe3KO pa 3 jiHHHbi mh: onHa h Ta ace pa6oTa 6yneT nnn pa 3 Hbix 

^ \ 

1 ripoHCXo^iieHHe b aaHHOM cjiynae TepMHHOB «a6conK)THbie» h «oTHOCHTejibHbie» bcho 

H3 npHBe^eHHoro Bbiuie npHMepa c tkhmom uiTaHni. Ecjih Bee niTaHrn ypaBHHBaioT b a6cojifOT- 
hux eflHHHuax (KHJiorpaMMax), nojiynaioT a6cojiK>THbie noKa3aTejiH BbiHOCJiHBOCTH; ecjiH b 

OTHOCHTeJTbHbIX (npOUCHTaX OT F mm ) — OTHOCHTeJlbHbie. 



npH njiaBaHHH c 

iuiaBaHHB 

pa 


cnopTCMeHOB cbh 3aHa c HeoflHHaKOBMM pacxonoM 3HepTHH. TaK, HanpH p, 

OAHHaKOBOft CKOpOCTblO Ha AHCTaHUHH 150 M (BpeM* 

146 c) BejiHHHHa khcjiopouhoto 3 anp oca y njioBUOB-TpcTbcpa3- 

...cocraBJiana b cpenHeM 5486 mji/mhh, a y MacrepoB cnopTa Jinnib 

2726 mji/mhh, t. e. b 2 pa3a (!) MeHbine (<I>aM HoHr TxaHb). IlpH njiaBaHHH 

c Toil >Ke cKopocTbio TpeTbepa3paaHHKH 3aTpaHHBaH3T b 2 pa3a uojibinc 
3HeprHH, neM Macrepa. 

3lCOHOMHHHOCTb pa 60 TbI HepejIKO OUeHHBaiOT C nOMOIilblO K03<J)<pH- 

CBH3bIBaK>UIHX BejiHHHHbi BbinOJIHCHHOfi pa6oTbI C BCJlHHHHaMH 

3aTpaneHHott npH 3tom 3hcpthh. HaH6onee Macro npHMeHjnoT TpH TaKHX 

K034)(J)HUHeHTa. 

1. BaJlOBblft K03(|)(J)HUH6HT (6pyTTO-K03<l><|)HlIHeHT) 3KOHOMHMHOCTH 

pa6oTbi: 


UHeHTOB, 


K 


1 


A 

E 


me A — BbinojiHeHHaa MexaHHMecKaa pa6oTa (b jDKoyjwx), fT—=- 3aTpaMeHHan 
3HeprH« (b XOKOyjlBX). 

2. HeTT 0 -K 03 (J)(J)HixHeHT; b naHHOM cjiynae H3 BejiHHHHbi 3HeproTpaT 

npH BbinOJIHCHHH pa6oTbI BbIMHTaiOT BeJIHMHHy 3 Hepr 0 TpaT fl COCTOHHHH 

noKoa (b ycjiOBHHX ocHOBHoro o6MeHa hjih b paSonefl no3e): 

K — * 

* 2 ” E — ’ 


me E n — 3HeprH», 3aTpaHHBaeMan opraHH3MOM b coctohhhh noKosi. 

3. AenbTa (A) — KOseJxJmuHeHT*, 3necb cpaBHHBaiOT BejiHHHHbi Bbinoji- 
Hemioft pa6oTbi h 3HeproTpat b iiByx aBHraTejibHbix 3aaaHH«x pa3HOfl 

HHTCHCMBHOCTHI 



me/lj h A 2 — BejiHHHHbi pa6oTbi (b jDKoyjiax), E t h E 2 — 3HeproTpaTbi 

(b jpKoynnx). HanpHMep, onpenejunoTCB 3HeprorpaTbi npn nenajinpo- 

BaiiHH Ha BejioaproMeTpe c MomHocTbio 50 h 250 bt b TeMeHHe 100 c. 

BbinojiHeHHaa pa6oTa paBHa 5 Tbic. jpKoyjieft (A x ) h 25 Tbic. 
fl)Koyjieft (A 2 ). 

Bee 3TH K03(J)(J)HLI.He HT bl BBejieHbl no aHaJlOrHH C H3BeCTHblM no 
lllKOJlbHOMy Mcypcy (|)H3HKH K03(Jxi)HUHeHTOM nOJie3HOrO nefiCTBHB (K.n.A.), 
a K x (JiopMajibHO paBeH eMy. OnHaKo OTHOtueHHe k BBeneHHbiM ko34)(J)H' 
imeHxaM , K 2 h , hx Hcnojib30BaHHe h TpaKTOBKa OTJiHMaiOTCJi ot 

Toro, MTO HMeeT MeCTO B (J)H3HKe H B TCXHHKe. IlpHMHHbl 3TOPO HCTKO 

o 6 bHCH€Hbi C>. 3 HrejibcoM: «...Tejio He npocro napoBax M ani HHa, Hcnw- 
TbiBaiomaH TpeHHe h H 3 HauiHBaHHe. C>H 3 HOJiorHMecKaji paCxrra B03M0)KHa 
TOJibKO npn HajiHMHH HenpepbiBHbix XHMHMecKHX npeBp am eHHft b cbmom 

Tejie, h ona 3aBHCHT xaioKe ot npouecca zibixaHHa h ot pa6orbi oepziua- 

OpH Ka)KflOM cokpameHHH h paccjia6jieHHH Mycxyjia b Hep Bax h Mycxyjiax 
npoHexojiHT XHMHMecxHe npeBpaiueHHH, KOTopwe Hejib3a CTaBHTb b na- 
pajuiejib c npeBpameHHeM yrjni b napoBOfl ManiHHe. Kohcmho, moxcho 

cpaBHHBaTb Mexeay co6oio ziBe (|)H3HMecKHe paboTbi, npoHcxomnime npa 

npoHHX paBHbix ycjiOBHBX, ho Hejib3B H3MepHTb (|)H3HOJiorHMCcxyio pa6oTy 

MejiOBexa no pa6oTe xaKofi-HHGyiib napoBoft MaiiiKHbi h t. moxcho 
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cpaBHHBaTb hx BHeuiHHe pe3ynbTaTbi, ho hc caMbie npoueccbi, ecjin He 
caejiaTb npw 3 tom cepbe3Hbix oroBopoK» 1 . KpoMe Toro, Heo6xoaHMO 
iio6aBHTb, 4 to onpenejiHTb BejiHHHHbi MexaHHwecKOfi pa6oTbi, coBepmae- 
Mofl HenoBexoM, b 6ojibuiHHCTBe c/iynaeB noBOJibHO TpyaHO. 

TaxHM o6pa30M, Hcnojib30BaHHe yxa 3 aHHbix K03<tx})HUHeHT0 B, bo- 

nepBbix, no 3 BOJweT aHajiH 3 HpoBaTb mmib BHeuiHHe pe 3 yubTaTbi ;iBHra- 
TeubHbix 3 auaHHfl (ho He npoueccbi, neKauiHe b hx ocHOBe); bo- 
BTopbix, npueMJieMO Jinuib npn aHajiH 3 e uBHraTenbHbix 3 anaHHfi cxouHoro 
THna. Mojkho, HanpHMep, cpaBHHBaTb BejiHHHHbi 3 thx Koa^HUHeHTOB 

B OUHOM H TOM 5Ke ABHHCeHHH (HanpHMep, B 6ere), H Henb3X — B HBHvKCHHHX 

naneKHX npyr ot apyra (HanpHMep, b nnaBaHHH h npbixcxax b Bony). 

B UHKJIHHeCKHX JIOKOMOUHHX JUIfl XapaKTepHCTHKH 3KOHOMHHHOCTH 

TexHHKH o6biHHO Hcnonb3yiOT He yxa3aHHbie Bbiiue K03(J)(})HUHeHTbi, a Tax 

Ha 3 biBaeMyio KOHcraHTy nyTH — BenHHHHy 3HeproTpaT, npHXoamuyioai 
Ha 1 MeTp nyTH. 

npH CpaBHeHHH pa3HbIX JIOKOMOUHfl 3HaHCHHfl KOHCTaHTbl nyTH H 
K03(j)<t)HUHeHT0B 3KOHOMHHHOCTH pa6oTbI MOryT He COBnanaTb, nOCKOJIbKy 

b pa3Hbix jiokomouhbx ana Toro, 4To6bi npeononeTb OHHO H TO )Ke 
paccTOHHHe, Hano BbinojiHHTb pa 3 Hyio MexaHHHecKyK) pa6oTy. HanpHMep, 
npH xoub6e no cpaBHeHHio c e3aofi Ha Benocnneae K03(f)(t)HUHeHTbi K\ 
h K 2 6ojibiue (t. e. pa6oTa 3KOHOMHHHee), ho b to nee bpcmh h caMa 
MexaHHHecKaH pa6oTa 6ojibuie (rnaBHbiM o6pa30M H3-3a nonbeMa o6uiero 
ueHTpa TH>KecTH b Ka>KnoM uiare). npH e3ue Ha BeJiocunene K\ h K 2 
MeHbiue, ho MeHbiue h MexaHHHecKaa pa6oTa. B pe3yjibTaTe 3aTpaTbi 
3HeprHH Ha MeTp nyTH (KOHcraHTa nyTH) npu e3ne Ha Benocuneae ropa3ao 
MeHbiue, neM npu xoub6e. 

SKOHOMHHHOCTb TeXHHKH 3aBHCHT OT JIByX ipynn (fcaKTOpOB: 1) (J)H- 
3 HOJ 10 rHHeCKHX H 6 hOXHMHHCCKHX (b Haci HOCTH OT Toro, a3po6Hb!MH HJ1H 

aHa3po6HbiMH npoueccaMH o6ecneHHBaeTC« nocTaBKa 3HeprHH) h 2) 6 ho- 

MexaHHHeCKHX. 


29.5. BMOMexaHHHeCKHe OCHOBbl 3 KOHOMM 3 aUHH CnOpTHBHOH T 6 XHM- 
KH. Oco 6 eHHOCTH CnOpTMBHOH T 6 XHMKM B ynpamH 6 HMHx, Tpe 6 y»OU 4 MX 
60/lbUJ0H .BbIHOC/lMBOCTH 

C 6 HOMexaHHnecKOft tohkh 3peHHH eerb UBa pa 3 JiHHHbix nyTH noBbi- 

UieHHH 3KOHOMHHHOCTH JIBH>KeHHfi: 

1) CHH>KeHHe BeJIHHHH 3HeprOTpaT B Ka^KUOM UHKJie (HanpHMep, B 

KancnoM uiare); 

2) pexynepauHfl 3HeprHH, t. e. npeo6pa30BaHHe KHHeTHHecKofl 3HeprHH 
b noTeHUHajibHyio h ee o6paTHbift nepexon b KHHeTHHecKyio. 

Hto KacaeTcn nepBoro nyTH, to oh peanH3yeT ch HecxoJibKHMH oc- 

HOBHblMH cnoco6aMH: 

a) ycrpaHeHHeM HeHyxcHbix nBH>KeHHft (HanpHMep, b BepTHKajibHOM 
HanpaBjieHHH; Benb Hainan pa6oTa no nonbeMy Tena Tpe6yeT 3aTpaT 
3HeprHH h onpaBuaHHa Jimub nocTOJibxy, nocxojibKy OHa a6cojuoTHO 

Heo6xonHMa jijib npoABHXce hhh Bnepen); 

1 <I>. 3 h r e ji b c. ilMajieKTMKa npnpojibi, CTp. 252 . 
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6) ycTpaHeHweM HeiiyacHbix coicpameHHfi Mbium. Y KBaaH(J>HUHpoBaH- 

HblX CIlOpTCMCHOB CyMMapHOe BpeMfl aJCTHBHOCTH MbllUU MCHbLUe, BPCMX 

paccjia6neHHoro coctohhhh 6oabine, neM y hobhhkob. 3to aocTHraeTcx 

3a cneT Tax Ha3biBaeMoft KomieHTpaiiHH aKTHBHOCTH Mbiuiu. BHeumc rro 
Bbipa)KaeTCB b aencocTH h cBo6oae aBnaceHHft; 

b) yMeHbiueHMeM BHeuiHero conpoTHBJieHMB (HanpHMep, yMeHbiueHHCM 

conpoTHBjieHHB Boabi b naaBaHHH 3a cneT BbiOopa ooaee oOTexaeMoro 
nonoaceHHH Tena); 

r) yMeHbiueHMeM BHyTpHUHKnoBbix KOJie6aHHft ckopocth. noBbiiueHHe 
ckopocth (nocae ee naaeHHa) Tpe6yeT 3aTpaT 3HeprHH. Flo bo3mohchocth 
TaKne KOJie6aHHB Haao yMeHbiuaTb, xoth b HexoTopbix Buaax cnopTa 
(naaBaHHe 6paccoM, aKaaeMHHecKaa rpe6n«) ohm noHeBOJie ocraioTcs 3Ha- 

HHTeJIbHblMH; 


a) Bbi6opoM onTHMaabHoro cooTHOineHHB Me>Kay chjioH aeftcTBHx h 
CKopocTbio pa6oHwx aBH>KeHHft. B HexoTopbix BHaax cnopTa (Benocunea- 
hom, rpe6ae) mohcho coxpaHMTb oaHy h Ty >xe cxopocTb nepeaBWKeHHs 
npH pa3HOM cooTHoiuenHH cwabi aeficTBHfl m ckopocth oiaeabHbix aBM- 
>KeHHfi (HanpHMep, b rpe6ae 3a cneT H3MeHeHH« naouiaaH aonaci H Becaa). 
AHanorHHHo b aa6opaTopHbix ycaoBHHX moaho noaaep>KHBaTb Ty ace 
MOiiiHOCTb Ha BeaoaproMCTpe npw pa3HOM cooTHomeHUH CHabi aeflcTBHs 

h ckopocth neaaaHpoBaHHH. Una Kaacaofi 3anaHHofi ckopocth nepeaBH- 

)KeHHfl HHH MOU1HOCTH CyUieCTBV'eT CBOe OnTHMaabHOe COOT H OLLie HHC 

Me)Kay cnnoft aeflcTBHB h cxopocTbio pa6oMHX ubh'-kchhA. HaH6ojiee 
npocro Bonpoc coxpaHeHHs ero peinaeTca b BenocunenHOM cnopTe, rae 


V M/ceK 



BeawMHHa conpoTMBneHHA iaaaeics 
cMeHow nepeaaHH ( mohcho caeaaTb Tax, 
hto 3a <hhh pa6oHHH uHKa BeaocHnea 

6yaei npoe3>KaTb paiubie paccTOSHMS). 

Ha pa3Hbix nepeaanax BeaocHneaHci 
6yaeT exaTb npn oaHon h toh *e Bean- 

MHHe 3HeprOTpaT C pa3HOH CKOpOCTblO 

(PHC. 58): 

e) BbiGopoM onTHMaabHoro cootho- 

uieHHs Mexcay aaHHon h nacTOTOH 

uiaroB. Ha pnc. 59 noKa 3 aHO, xaK H3Me- 
HseTcs pacxoa 3HeprHH npH xoab6e 

c OaHOH H TOH Hce CKOpOCTblO, HO npH 
pa3HOM COOTHOIUeHHH aaHHbl H HaCTO- 

Tbi uiaroB. Ha a6cuncce 3Toro rpa(J)H- 
Ka — HHcao uiaroB b MHHyry, Ha opaH- 

HaTe — aaHHa uiara b caHTHMeTpax. 

riyHKTHpHbie ayroo6pa3Hbie aHHHH, 


Pmc. 58. 

CKopocTb nepeflBHHceHHfl BenocMneaMCTOB 
Ha pa3Hbix nepe^anax npw ojihoh h toh 

)Ke MCC (nporpaMMHpoBajiacb KapxiHOJTH- 
^epaMH),cpejiHHe BejiHHHHbi h cTaHiiapTHbie 
OTKJioHeHHH (IO. T. KpbinaTbix). 

4 

Ilo a6cuncce — nepeflana (paccToaHwe, KOTopoe 
npoe3*aeT BejiocHnefl 3a oahh o6opoT uiaTyHa c ne- 
flaJISMH, m). no OpflHHate — CKOpOCTb, m/c 


na\iuHe H3 BepxHero aeBoro yraa b 

npaBbift HH>KHHfl yroa, cooTBeTCTBy- 

k>t onpeaeaeHHbiM ckopoctkm, 3Hane- 
hhh KOTopbix HaHeceHbi CBepxy. Oc- 
TaabHbie aHHHH coeaHHjnoT tohkh 
oaHHaKOBoft 3aTpaTbi 3 HepntH. Ha aH¬ 
HHH, o6o3HaieHHoft UHcjjpoft 40 h nepe- 











cexafomeft aGciiHccy npn HHcne uiaroB 70 h 120 b MHHyTy, jie>KaT Bee kom6hh3- 

UHH ZUTHHbl H MaCTOTbl UJara, npH KOTOpbIX 3aTpaTbI 3HeprHH Ha 1 M nyTH 
(KOHCTaHTa nyTH) cocTaBnaioT 40 xanopHH. KpecTHKOM o6o3HaneHa Tonxa 
HaHMeHbiueH TpaTbi 3HeprHH 35 xanopHH Ha 1 m nyTH. HoMorpaMMa aaeT 

HJIH XaacqOH CKOpOCTH OIlTHMaJIbHyK) (c TOHKH 3 peHHB 3aTp3T 3 HepFHH) KOM- 

6HHaiiHK> fljiHHbi h HacTOTbi uiaroB. 3 tot onTHMyM o6o3HaneH toji- 
crott JiHHHeft, Hflymefi H3 jieBoro HnacHero yrna b npaBbift BepxHHft 

yroji. Ecjih flJiHHa h nacTOTa uiaroB cooTseTCTByiOT 3T0ft jihhhh, 3 aTpaTbi 

3HeprHH Ha 1 m nyTH MHHHManbHbi (ana naHHOft ckopocth nepeaBHace- 
hhh). 

Iloao6Horo poaa 3aBHCHMocTH cymecTByioT h b apyrnx uHKaHHecKnx 
hoxomouhhx. MHTepecHO, hto b xoab6e onTHManbHaa (no 3aTpaTaM 
3HeprHH) aaHHa h nacTOTa uiaroB non.6HpaeTca nenoBexoM 6e3 cneimanb- 
Horo oOyaeHHa. B apyrnx uHxnnHecxHX noxoMOunax Hepeaxo MoacHO 
Ha6aioaaTb aoBoabHO 3HaHHTenbHbie OTKaoHeHHa ot HaH6oaee BbiroaHoro 
cooTHomeHHa 3 thx xapaxTepHCTHx. FIoaoOHbie OTKaoHeHHa aonacHbi yc- 
TpaHaTbca TpeHepoM. 

Pexynepaima 3HeprHH b aBHaceHHax nenoBexa ocyuxecTBaaeTca aByxta 
cnoco6aMH. 

Bo-nepBbix, XHHeTHnecxaa 3Heprna aBHaceHHa MoaceT nepexoanTb b 
noTeHimaabHyK) 3HeprHK> rpaBHTanHH (cua TaacecTH). HanpuMep, b o6biM- 1 
Hofi xoab6e HaHBbicmeMy nonoaceHHio UM Teaa (MaxcHMyMy noTeHUH- 

aabHOft 3HeprHH) COOTBeTCTByeT MHHHMyM XHHeTHHeCXOfi 3HeprHH, H 

Hao6opoT, XHHeTHnecxaa 3Hepnia Teaa caMaa 6oabiuaa, xoraa ero OLJM 
HaxoaHTca b caMOM hh3xom nonoaceHHH (C. K). AneniHHcxHft, B. B. Tio- 
na). 06pa3HO MoacHO ce6e npeacTaBHTb, hto OUM aBH>xeTca xax inapnx, 
xaTamnlftca no HepOBHoft noBepxKOCTn: Ha noai>eMax xHHeTHMecxaa 
3HeprHa nepexoaHT b noTeHimanbHyjrO, a Ha cnycxax — Hao6opOT. Baaro- 
aapa 3TOMy noaHaa MexaHHaecxaa 3Hepraa Teaa (t. e. cyMMa ero XHHe- 

THHecxofi h noTeHUHaabHofi 3HepraH) coxpaHaeTca. Pa3yMeeTca, 3 to 


coxpaHeHHe He CTonpoqeHTHoe — 


3HaHHTeabHaa nacTb 3 HeprHH pac- 
ceHBaeTca. Ho Bee ace Oaaroaapa 
onncaHHOMy aBaeHHK) skohcmmh- 

HOCTb xoabObi 3 HaaHTeabHO no- 
BbimaeTca. 

Bo-BTopbix, XHHeTHHecxaa 3Hep- 
rwa aBHaceHHa npeBpamaeTca b 
noTeHUHanbHyio 3HeprHio ynpyroH, 
aecJ)opMaqHH Mbirnu, a naxonaenHaa 
noTeHqHaabHaa 3HeprHa nacTHHHO 
CHOBa npeBpamaeTca b pa6oTy — 
HaeT Ha cooOmeHHe cxopocth Teay 
h ero noai>eM. B MoaeabHbix onbiTax 
(npbiacxH Ha MecTe) noxa3aHO 
(A. C. ApyHH), hto pauHOHaabHoe 
Hcnoab30BaHHe ynpyrwx cwa Mbirnu 

MOaceT nOBbICHTb 3X0H0MHHH0CTb 

pa6oTbi 6 oaee neM b 2 pa3a. 



tUaroB b MMHyty 


Pmc. 59. 

F 3 acxoxi 3 HeprHH npn xoab 6 e c pa 3 HbiM coot- 
HOLUeHHeM ZUIHHbl H MaCTOTbl uiaroB (ATllJiep 

h XepGcT). 
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riOBblllieHHe 3 KOHOMH 4 HOCTH CnOpTHBHOft TCXHHKH OCHOBHOe HanpaB- 

neHHe ee coBepmeHCTBOBaHHH b bhaax cnopTa, Tpe6yiomHx 6oAbiuofi 
BbiHOCAHBOciH. OnpeACAeHHoe 3HaneHHe hmciot h Apyrne (jiaxTopbi, b 

HacTHocTH npeAynpoKflehHe AOKanbHoro yTOMACHHH oTAeAbHbix MbirneH- 
Hbix rpynn, hto mohcct Ha6AK>AATbCH, ecjiH Harpy3xa Ha xaxyio- 
ah6o MbimeHHyK) rpynny cTaHOBHTCH oco6eHHO BeAHKa. 

§ 30. BuoiviexaHMHecKafi xapaKTepwcTWKa tm6koctm 

rHOxOCTbK) Ha3bIBaeTCA CII 0 C 06 H 0 CTb BblllOAHATb ABHXCeHHH C 6ojlbmoft 

aMiiAHTyAOft. Caobo «rH6KOCTb» HcnoAb3yeTCH o6biHHO xax 6oAee o6ihhA 

TepMHH. FIpHMeHHTeAbHO K OTACAbHblM CyCTaBaM TOBOpHT O IIOABH5XHOCTH 

b hhx. .Hah TOHHoro H3MepeHHH th6kocth (iioabhhchocth b cycTaBax) Hano 
H3MepHTb yroA b cooTBeTCTByiomeM cohachchhh b xpafiHeM bo3mo>xhom 

HOAOJKeHHH Me>KAy COHAeHflIOmHMHCH 3BCHbHMH. M3MepeHHe yrAOB abh- 

AceHHft b cycTaBax, xax h3bcctho, HarbiBaeTca roHHOMeTpHefi (ot rpen. 
«roHH» — yroA h «MeTp» — Mepa). FIo3TOMy roBopaT, hto aah H3MepeHiw 

rw6xocTH HcnoAb3yiOTC}i rHHHOMeTpHnecxHe noxa3aTeAH (pnc. 60, A). HaH- 

6oAee AeTaAbHbifl cnoco6 H3MepeHH« ra6xocTH — Tax Ha3biBaeMbift rno 
6orpa(J)HHecxHft (pnc. 60, E). npH 3 tom noBepXHOCTb,^ oHepHHBaeMaa b 
npocTpancTBe AncraAbHoft tohxoK ABH^cymefica xocth, paccMaTpHBaeTca 
xax «rAo6yc», Ha xotopom onpeAeAAiOT npefleAbHbie 3HaHem«i «MepH- 
AHaHOB» h «napaAAeAefl». B cnopTHBHoft npaxTHxe aaa H3MepeHiw 
ni6xocTH Hepeaxo HcnoAb3yK>T He yrAOBbie, a AHHeftHbie Mepbi 

(pnc. 60, B). B 3tom cAynae Ha pe3yAbTaTe H3MepeHHH MoryT cxa3aTbca 
pa3Mepbi Tena, nanpHMep aahha pyx (npn HaxAOHe BnepeA hah BbinoAHeHHH 

BbIXpyTa C naAXOft), AAHHa TyAOBHlUa (npH H3MepeHHH paCCTOHHHH moxay 
pyxaMH h HoraMH bo BpeMH BbinoAHeHHH mMHacTHHecxoro MOCTa). 

Ilo3TOMy AHHettHbie Mepbi MeHee tohhm, h, npHMeHAH hx, cAeayeT bboahtb 
nonpaBXH, ycTpaHHiomne HeHceAaTeAbHoe bahhhhc pa3MepOB TeAa. 



Pmc. 60. 

Cnoco6bi H3Mepennfl tuGkocth: 

A — roBMOMeTpHiecKHit (no B. A. TaM 6 yp- B — rjio 6 orpa(J)nsecKHfi (no YHAbaMcy h B — b jihhc»hux 
ueBy), ^HCCHcpy), Mepax (no H T 

030JIHHy) 




BbinejiaiOT a.KTHBHyio h naccHBHyio rn6K0CTb. Akthbhh r h 6 * 

K O C T b Cn0C06H0CTb BbinOJIHBTb ZIBIOKeHHfl B KaKOM-JTH 6 o cycraBe c 

doji btuoft aMnjiHTyaoft 3a cneT aKTHBHocTH MbimeHHbix rpyim, npoxona- 
uihx nepe3 3 tot cycraB (npHMep: aMnjiHTyna nom>eMa Horn b paBHOBecHH 
«jiacTOHKa»). riaccHBHaa rH 6 icocTb onpenenaeTca HaHBbiciueft 

aMnjiHTynoft, KOTopyio mohcho nocTHHb 3a cneT BHeuiHHX chji. rioKa3aTejiH 
naccHBHoft m6K0CTH 6ojibiue cooTBeTCTByiomHX noKa3aTejieft aKTHBHoft 
ra6K0CTH. Pa3HHua Meacny hhmh Ha3breaeTca neifrHiiHTOM aKTHBHoft 
ra6KOCTH. Oh onpenenaeTca 3 aBHCHMocTbio «njiHHa — CHjiaTarH» aKTHBHoft 

MbllllUbl (cm. 171. Ill), B HaCTHOCTH BeJIHHHHOft CHJTbl THrH, KOTOpyK) MOaceT 

npOHBHTb Mbiuma npH CBoeM Haii6ojibiiieM yKoponeHHH. Ecjih 3Ta cnjia 
HeaocTaTOHHa nna najibHeftmero nepeMemeHHa coHJieHaiomHXca 3BeHbeB 
Tejia, to roBopHT 06 aKTHBHoft HenocTaT ohhocth Mbituiibi. OKcnepHMeH- 
TaJibHO noKa3aHO, hto aKTHBHaa HenocraTOHHocTb MoaceT 6biTb yMeHb- 
rneHa (cooTBeTCTBeHHO yMeHbmeH ne^HiiHT aKTHBHoft th6kocth h noBbi- 
meHa caMa aKTHBHaa rH6K0CTb) 3a cneT CHjiOBbix ynpaa<HeHHft, Bbinoji- 
HaeMbix c 6o;ibmoft aMniiHTyfloft abhjkchhh. Poct CHjiOBbix KanecTB 
npHBOUHT b 3 tom cjiynae k yBejiHHeHHK) noKa3aTejieft aKTHBHoft th6kocth. 

rH6KocTb 3 BBHCHT ot pan a ycjiOBHft: TeMnepaTypbi oKpy>Kaioiiieft 
cpeflbi (noBbimeHHe TeMnepaTypbi npHBonHT k noBbimeHHio fh6kocth), 
BpeMeHH cyTOK (b cepeflHHe nHa OHa Bbirne), pa3 MHHKH h up. 

B cnopTe He cnenyeT nooHBaTbca npenenbHoro pa3BHTHa th6kocth. Ee 
Hano pa3BHBaTb jinnib no TaKoft CTeneHH, KOTopaa o6ecnenHBaeT 6ecnpe- 
naTCTBeHHoe BbinojiHeHHe Heo6xoaHMbix nBnaceHHft. ripn 3 tom BenHHHHa 
ra6K0CTH nojiacHa HecKOJibKo npeBoexonHTb Ty MaKCHMajibHyio aMnjiH- 

Tyny, c kotopoh BbinojiHaeTca nBHaceHHe (<oanac rH6KOCTH>>). HanpHMep, 
BbicoKOKBajiH(])HL{HpoEdHHbie npbiryHbi Ha Jibi>Kax c TpaMnjiHHa Hcnonb- 
3yiOT b noneTe 3anac aKTHBHoro pa3rH6aHHa (TbiJibHoro crH6aHHa) crronbi 

b cpenHeM Ha 93,5%. HepenKo y cn optcmchob Ha6jnonaeTca npaMaa 

KOppeJIHUHH MQTKJiy nOKa3aTejIHMH TH6KOCTH H aMnjlHTynOH nBH>KeHHft 

b ocHOBHbix ynpaacHeHHax, HanpHMep, noKa3aTejiH aKTHBHoft th 6 kocth npH 

pa 3 TH 6 aHHH cTonbi cjienyioiuHM o6pa30M CBH3aHbi c aMnnHTynoft coot- 
BeTCTByiomHX nBHaceHHft (no O. JI. floneHKo): 

B npbDKKax Ha jibiacax 0,93 (MacTepa) 

npw pbiBKe uiTaHrH (b «hh3khh cen») 0,94 (pa3Has KBajimJjHKauHfl) 

B 6ere Ha KOHbKax 0,85 (MacTepa) 

0,36 (hobhhkh) 

BbicoKaa KoppenauHa tobopht o tom, hto cnopTCMeHbi c 6onbuiHMH 
noKa3aTejiaMH th6kocth hmciot npeHMyniecTBO b cnopTHBHoft TexHHKe: 
ohh BbinojiHaiOT ocHOBHoe cnopTHBHoe nBHa<eHHe c 6ojibineft aMnjiHTynoft. 


T/iaBa VI 

Cl/ICTEMbl flBMWEHIdW I/I OPrAHM3AUMfl ynPAB/lEHMfl MMI1 

CnopTHBHaa fleHTejibHOCTb npOHBJweTcs b zicilcTBiinx cnopTCMCna b 
ycjioBHHX TpcHHpoBKH h copeBHOBBHHll. /JeKcTBHB cnopTCMCna ero cnop- 

THBHBH TeXHHKB — BbHIOJTHBKDTCB nOCpeflCTBOM MHO*eCTBa flBH>KeHHH. 


XjBHHCeHHH B CIlOPTHBHOil TeXHHKe HMeK)T KOHCHHOfl UeJIbK) BbICOKHfi 

cnopTHBHLift pe3ynbTaT. Ohh ueneHanpaBJieHHbi, t. e. cny)KaT nocTHXce- 

hhk) uejiH h no3TOMy uenecoo6pa3Hbi, t. e. cooTBeTCTByiOT uejiH. Mho- 

HCeCTBO HaCTHbIX ZIBHHCeHHft, o6eCneHHBaK)IIIHX COBMeCTHO BbICOKHH pe- 

3yjibTaT , o6T>eaHHeHo b iienocTHbie aeftcTBHH — cHCTeMbi ABHHceHHfi. Ohh 
ynpaBjiHiOTCH cnopTCMe hom b cootbctctbhh c caMOH uejibio, peanbHbiMH 

yCJlOBHHMH IiefiCTBHH H CBOHMH B03MO>KHOCT5IMH. 

flBMrATE/lbHOE flEflCTBME KAK CMCTEMA flBM>KEHMfl 

npH H3yneHHH cnopTHBHofi TexHHKH 1 HCCJieayKJT BemecTBeHHbie ch- 
creMbi (onopHO-aBHraTejibHoro annapaTa, cm. m. Ill) h CHCTeMbi npo- 
ueccoB BbinojiHeHHH achctbhh (c yneTOM 3 HepreTHnecKoro o6ecneHeHiw 
aBHHceHHft h ynpaBJieHHH 3 thmh npoueccaMH). 


§ 31 . COCTBB CHCTeMbi flBMMieHMH 

Cocmae cucmeMbi deujtceHuu — smo ee sneMeumbi, me deujfcemui, U3 
Komopbix oua cocmourn. 

CymeCTByiOT BHHbl CnopTHBHOH TeXHHKH CO CTporO nOCTOHHHblM 

cocraBOM: HanpHMep, rHMHacTHnecKHe ynpaacHeHHH (hx cocraB 3aaaH 
Tpe6oBaHH«MH copeBHOBaHHH); jierKoaTJieTHHecKHe ynpaacHeHHH (cocTaB 
OTo6paH Kax HaH6ojiee pauHOHajibHbm). OnHaico b BHuax cnopTa, rae 
HMeeTca npoTHBo6opcTBO cnopTCMeHOB (cnopTHBHbie nrpbi h eaHHo6op- 

CTBa), COCTaB TeXHHHeCKHX HeHCTBHH H3MCHHHB H BKJIIOHaeT o6bIHH0 

Han6o;iee coBepuieHHbie 3jieMeHTapHbie hchctbhh (MeTaHHH, yaapbi, 6po- 
ckh, nepeaBHJKeHHH h t. n.) b bo 3 mo>kho JiynmeM coneTaHHH. 

IlocKonbKy HBHraTenbHbie aeflcTBHH coBepmaiOTCH nocpeacTBOM zibh- 
HceHHH nacTeft Tejia h Bcero Teua b npocTpaHCTBe h bo BpeMeHH, b 
CHCTeMe HBHHceHHfi pa3JiHHaK)T ee 3jieMeHTbi, BbmejieHHbie jih 6 o no 

npocTpaHCTBeHHOMy npH3HaKy, jih 6 o no BpeMeHHOMy. 

31.1. FlpOCTpaHCTBeHHbie 3/ieMeHTbl H HX nOACHCTeMbl 

npocTpaHCTBeHHbie 3jieMeHTbi BbinejiniOT b cncTeMe ABnxceHHfi no 

H3MeHeHHK) B3aHMHbix nojio)KeHHH 3BeHbeB Tena ■ b pa3Hbix cycTaBax 
(3jieMeHTapHbie neficTBHH). 

3/ieMeumapHoe deucmeue — 3mo HauMeubiuuu a aeMeHtn cucmeMbi deu- 
otceHuu (npocmpancmeeHHbi u), UMe/oufuu omHocume/ibHO com ocmon me - 
fibuoe 3HaneHue y u3eecmHbiu CMbic/i u ocyufecme/uuoufuu onpede/ieHHoe 
3 adanue. 

OpocTbie cycTaBHbie nBH>KeHHH o6T>eziHHeHbi b 3jieMeHTapHbie neftcTBiw 

(b rpynnbi onHOBpeMeHHbix nBHHceHHH h b pnnbi nocjieaoBaTejibHbix). 

. Pa3Hbie 3jieMeHTapHbie aencTBHH MoryT coBnaziaTb bo BpeMeHH. Kax 
3jieMeHTbi Bcefi CHCTeMbi ohh npeacTaBjiHHDT co6oft noncHCTeMbi, nacTH 

Been CHCTeMbi. 

m. 

• t 

CnOpTHBHHH TCXHHKH pilCCMJiTpHBllTbCfl KUKI u) RblMOJIHCHHC ilBHIilTCJlbHOrO 

^eHCTBHH (CHCTeMbi ^BHiKeHHH): 6) BJiaflCHHe TeXHHKOH, nOHrOTOBJieHHOCTb (CM. «HBHraTeJIbHafl 

nporpaMMa», rji. VI,4,1), CBe/ieHHa o TextiHKe, ee Monejib (cm. «HBHraTejibHa« 3aaaMa», 

rji. VI, 4,1). 
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M 3 3JieMeHTapHbix neficTBHH (6onee mcjikhx noncHCTeM) coctoht 6ojicc 


KpynHbie noncncTeMbi 


HanpHMep nonroTOBHTenbHbie h ocHOBHbie nett 


CTBHB. TaK, OAHO H3 OCHOBHbIX nefiCTBHtt B JlbI)KHOM 

jibi^cett BKJiiOHaeT aneMeHTapHbie 


pyxott h Horott, a TaiOKe 6pocox Tejia Bnepen h BBepx 


OTTaJIKHBaHHe 

eHCTBHa: OTTajncHBaHMe Horoft, Maxw 


31.2. BpeMeHHbie 3/ieMeHTbi m mx noncncTeMbi 

BpeMeHHbie 3jieMeHTbi b CHCTeMe nBHxteHHft BbinenaioT Meacny onpe 


nejieHHbiMH MOMeHTaMH BpeMeHH (<j)a 3 bi). 

0a3a — smo HauMeHbiuuu 3/ieMeHtn cucmeMbi deuxcenuu (epe.weHHOuj, 

6K/lK)HClK)UfUU 6Ce dQUWEHUH OYYl HOHQ/IQ do KOHLfQ U OCyUfeCfTW.VifOUfUU 

onpedeneHHoe 3adanue. 

OnpenejiBHDT, Korna HaHHHaeTCB (])a3a, xa k nonro OHa hjimtca, xorna 
3aKaHHHBaeTca. Oa3bi cnenyiOT bo BpeMeHH onHa 3a npyrofl. M3yHaa pan 
nBH>xeHHH, BbinejiaiOT bo BpeMeHH cj)a3bi, OTJiHHaiomHeca onHa ot npyrofl 
no xapaKTepncTHKaM. Ka>Knaa (J)a3a, omnnaacb ot npenbinymett h 
nocnenyKDmefi, oTneneHa ot hhx onpeneneHHbiM momchtom BpeMeHH. 3 to 
rpaHHUbi Me>Kny cJ)a3aMn; b naHHbie momchtm nponcxonHT CMeHa (J>a3. Tax 
Kax xa>xnofi (j)a3e cootbctctB yeT cbob Benymaa 3anana, to CMeHa (J)a3 
cooTBeTCTByeT CMeHe 3anan nBH>xeHHfl. 

no3bi Tena Ha rpaHHue nByx ct>a3 b momcht hx cmchm Ha3biBa»OT 
rpaHHHHbiMH. Kaacnaa Taxaa no3a cny>KHT KOHenHbiM nonoxceHneM 


ana npenbiaymeH (J)a3bi h HananbHbiM (HcxonHbiM) 


ana nocnenyioinett. 


CnenoBaTenbHO, nBH>xeHHH b xaacnoft $a3e k MOMeirry ee cMeHbi nonxcHbi 
npHBecTH k rpaHHHHOH no3e, Han6onee 6jiaronpHaTHOtt nna peiuenna 


OA3bl 


CK0Slb)KBHH8 


CBo6oAHoe 


u BbinpaM^eHtieM 
onopHOM Horn 


C noAceAaHMBM 


BbinaA c 

noACBAaHMeM 


Oua/JKMBaHMe 


BbinpflMfleHMe 


w 

FloAceASHHe 


OuaAKMBaHMe 


OnopHaa 


Hora 




llaCCHBHblM 

B3AeT 


Hana/io MaxoB 


AKTMBHbie MaXM 


Maxosan 

Hora 


MaxoBaa 

pyxa 


Hasa/i 


PbIBOK 


Ty/iOBHiue 


3aAep)KKa 


BpocoK 


JloCTaHOBKa 


OTTaAKMBaHMe 


Onopnaa 

pyxa 


Pmc. 61. 

CxeMa AejieHMH CHCTeMbi abidkchha (cKOJib3HnuiH mar Ha Jibiacax) Ha npocTpanciBCHHbie noA* 
CHCTeMbi (3AeMeHTapHbie achctbhh) m BpeMeHHbie (<t>a3bi). 




3aaaHM noc/ienyiomefi (J)a3bi. rio3TOMy rpaHHHHbie no3bi cnyacaT xopo- 

IUHMH OpHeHTHpaMH flJIfl XOHTpOJIH 3a npaBHJIbHOCTbK) ZIBHaceHHfi. 

Oa3bi, HMetomHe o6mHe oco6chhocth, cocTaBJiaiOT n e p h o n bi 
(HanpHMep, nepnonbi onopbi h nepnonbi nojieTa b 6 ere). H3 nepHonoB 

COCTOHT u H K JI bi HBWKeHHH (npH HX nOBTOpHOCTH, HanpHMep, B XO#b6e, 

6 ere, nnaBaHHH) hjih onHoxpaTHbie a k t bi (MeTaHHa, npbiacox h np.). 

TaKOBbI nOHCHCTeMbl BpeMeHHbIX 3JieMeHTOB. 

3jieMeHTapHbie nencTBHa h (J)a3bi — 3 to oahh h Te ace ABHaceHHa, 


TOJibKo BbmejieHHbie b CHCTeMe no pa3HbiM npH3HaxaM AJia H3yaeHHa 
pa3HbIX CTOpOH o6beAHHeHHfl ABHaceHHH B CHCTeMe (pHC. 61). M Te, H 

npyrne 3JieMeHTbi, xax yace roBopHJiocb, o6i»enHHeHbi b 6 onee xpyn- 
Hbie noncHCTeMbi (Taxne xoMnjiexcbi, xax panw, rpynnbi, nepHOAbi, 

UHKJlbl h t. n.). 

J\nsL BbineneHHfl noncncTeM c nejibio 

nocTpoeHHH MoneJiH nencTBHa Hcnojib3y- 

K)T cnenyiomHe npaBHJia (no X. X. Tpoc- 
cy): 1) ycTaHaBJiHBaioT cTporo onpenejia- 

eMbie rpaHHUbi xaacnoH noncHCTeMbi; 

2) BbiHBJisnoT KOHKpeTHoe 3anaHHe naHHOH 

noncHCTeMbi (no.zme.rib — xax aacTb o6meH 



nejiH ynpaacHeHHa) h 3) paccMaTpHBaioT 

B3aHMoneHCTBHe Bcex ABHaceHHH b non- 

cHCTeMe. 

CncTeMbi ABHaceHHH xapaxTepH3yiOT- 
ca MHorocTyneHHaTbiM (nepapxHHecxHM) 

nocTpoeHHeM. CnoacHbie CHCTeMbi 




(pnc. 62) cocToar He npocTo H3 MHoacecTBa 
oTnenbHbix cycTaBHbix ABHaceHHH, a H3 
Bee MeHbuiHx o6i>enHHeHHH Hx — non- 
c h c t e M. 


Phc. 62. 

CxeMa nocTpoeHHA cncreMbi: 

a — iieneHHe Ha no/iCHCTeMM I, II h III nopHAica, 
6 — HepapxHHecKoe cono/nHHeHHe b chctcmc 


HTo6bI BbiaBHTb COCTaB CHCTeMbi ABH- 


aceHHH, npoBonHTca ee CHCTeMHbiH aHajiH3, pacHJieHeHHe Ha noACHCTeMbi. 
Ilpn 3TOM yace yaHTbiBaioT B3aHMHbie CBa3H h B3aHMoneHCTBHa, t. e. oco6eH- 

HOCTH CTpyKTypbl, — HaHHHaeTCa CHCTeMHbiH CHHTC3. 


§ 32. CTpyKTypa CHCTeMbi ABMiKeHMM 

fljia coBepmeHCTBa CHCTeMbi nBHaceHHH cymecTBeHHo He TOJibKo H3 

KaKHX HBHaceHHH OHa COCTOHT (COCTaB CHCTeMbi), HO H KaK 0praHH30BaHa 

H 3 hhx uenocTHaa cHcreMa, xax Bee aneMeHTbi oGBennHeHM (xanoBa 
CTpyxTypa cncrreMbi) 

1 

32.1. CTpyKTypa Kan npoaB/iei-me B3anMOAeHCTBna 
CmpyKtnypa cucmeMbi deujtceuuu — dmo naudonee c/ioMueuwecn u 

onpedenHtoiMue 3aKOHOMepnocmu 63aimodeucmeuH ee dneMenmoe 
(nodcucmeM). 

Me>xny mhohccctbom aneMeHTOB, 06'benHHeHHbix b cncTeMy nBH>KeHH0, 

HMeioTca oneHb cnoacHbie 3 axoHOMepHOCTH B 3 aHMoneHCTBHa h B3aHMO- 

CBa3H. C OHHOfl CTOpOHbl, 3JieMeHTbI, 6ynyHH B3BHMHO CBa3aHHbIMH, 







noMoraKDT ozihh zipyrHM, cnoco6cTByK>T coBepuieHCTBOBaHHio CHcreMbi. 
nopo/KziaiOT caMy CHCTeMy h ee oco6eHHOCTH. Taxwe cb«3h, no cyro 

CHCTeMoo6pa3yK>niHe. C apyrofl cropoHbi, HeH36e)KHbi h BHyr- 

peHHne B3anMHbie n o m e x h. 

Han6ojiee nacTbie noMexn, B03HHKafouuHe BHyTpn cncTeMbi, mo>kho 
pa 3 ,aenHTb Ha ziBe rpynnbi. Bo-nepBbix, 3to paceor/iacoBaHHfl thih Mbinm. 
HeB03M0)KH0 Hjaea^bHO tohho corjiacoBaTb bpcmb Hana/ia h OKOHHamui 
MbimeHHbix ycHjiHfi, hx BejiHHHHy, 6bicTpoTy hx HapacraHHH h cnaia h 
MHoroe zipyroe. B ziBHraTejibHOM aKTe npHHHMaiOT ynacTne cothh mlillilu 

B pa 60 Te KaJK/IOft H3 HHX HeH36e>KHbI Te HJ1H HHbie OTKJlOHeHHJI. fl03T0My 

MHorne cepbe3Hbie noMexH 3apaHee npeziycMOTpeTb hcbo3mo>kho. 

Bo-BTOpbIX, B CJIO>KHbIX 6HOKHHCMaTHHeCKHX LierWX npH TIBIOKCHMJIX 
C yCKOpeHHBMH B03HHKaeT MHO>KeCTBO BHyTpeHHHX CHJi: HHepiIHOHHbIX, 

ynpyrHX, peaKTHBHbix h zip. Ohh nepeziaiOTCfl no 6HOKHneMai i'hcckhm 
ixenaM, oTpa^KaiOTCB, CTajiKHBaiOTCfl. 3 to Taxace co3ziaeT cymccT^CHHbie 
noMexH, npeziycMOTpeTb KOTopbie Hejib3«. 

HTaK, 3aKOHOMepHOCTH B3aHMOZieflCTBHfl (nOJ 10 >KHTe.lbHbIX H OTpima- 

TejibHbix) npeziCTaBjiBiOT co6oft cnoJKHyio cTpyKTypy Bceft chctcmw 
jxbutkcH aPiy BKJHonaiomyK) CTpyKTypbi ee noacncTeM. CTpyKTypa cncTeMbi 

ZIBH>KeHHfi — 3TO He CBMH ZIBH/KeHHfl, a Cn 0 C 06 HX OpraHH3aUHH B CHCTeMy. 

CTpyKTypa cncTeMbi ziBH>KeHHft onpeaejiaeT co6ofi KasecTuo caMOfi 
cncTeMbi, ee coBepuieHCTBO npn B3aHMOziencTBHH c bhcllihiim oxpy>KcHHeM. 

Ot CTpyKTypbl 33BHCHT B03HHKH0BCHHe HOBblX CBOttCTB CHCTCMbl, a HiaHHT, 

h bo3m o)K hocth ee pa3BHTH«. UejiocTHocTb cncTeMbi o6yenoi*;iena cH 
CTeMoo6pa3yiomHMH cbjbbmh. 

CornacoBaHHe azieMeHTOB b npocrpaHCTBe, bo bpcmc.ih h no npiuia 
raeMbiM ycnjiHHM o6ecneHHBaeT uenecoo5pa3HOCTb ziettcTBHJi. C pajnn i hom 
cncTeMbi noBbiwaeTCfl nojie3Hbifi 3(Jxt)eKT crpyKTypbi, chh>k«hotc« bojhh- 
xaiomHe b cncTeMe BHyTpeHHHe noMexu. Bee 3to pe 3 ynbTar BHyTpeHHHX 

B3aHMOZieHCTBHfi. Ot BHyTpeHHHX BSaHMOZieflCTBUfi, OT Uia>KCIlHOCTH 
3JieMeHTOB 3aBHCHT COBepilieHCTBO ZIBH>KeHHA. Ho ZlBH)KeHHJi BbinOJIHBIOTCH 

b onpeziezieHHbix ycjiOBHax BHeuiHero oxpy>KeHHfl. CneziOBaTenbHo, kpomc 

BHyTpeHHHX B33HMOZieftCTBHH CHCTeMa ZlBH>KeHHft XapaKTepH3yeTCB H BHeiil- 
HHMH B3aHMOZieHCTBHBMH. ABH>KeHHfl CnOpTCMeHa BJlHfllOT na BHCUJHee 

oxpy)KeHHe, BHeuiHee >Ke oKpy>KeHHe B 03 ziettCTByeT Ha ziBH>KeHHfl cnopT- 

CMeHa. Ot HCnOJlb30BaHHH BHeLUHHX B3aHMOZieflCTBHfi BO MHOlHX cnywajix 

3aBHCHT 3(J)(J)eKTHBHOcTb peuieHHB ziBHraTejibHofl 3aziaMH. 

BcnezicTBHe BHyTpeHHHX B3aHMOzieflCTBHft b noziCHCTeMax y aenocTnott 

CHCTCMbl HBH^eHHft B 03 HHKaiOT HOBbie — CHCTCMHblC CBOflCT- 

b a. 3 th cBoflCTBa OTcyTCTByioT y Kaaczioro H3 oTziezibHO B3«Tbix ee 3 /ieMeH- 

TOB. B CnopTHBHOfi TeXHHKe CHCTeMHbie CBOfiCTBa npOBBJlBlOTCH, HanpHMep, 
B paiZHOHajlbHOM CKJIaZlblBaHHH TpaeKTOpHfl, HapailXHBaHHH CKOpOCTefi B COC- 
TBBHblX ZIBHHCeHHHX, B IIOCJieZlOBaTeJlbHOCTH H o6l»eZlHHeHHH OTZieJlbHblX yCH- 
JIHfi, B CTaHOBJieHHH HOBOrO o6merO pHTMa ZZBHXCeHHfl H BO MHOrHX ZipyrHX 

o6iuhx oco6eHHOCTHX TexHHHecKoro MacTepcTBa. 

HaKOHeu, ot Toro, HacnojibKo npoHHbi hhh noziaT/iHBbi ycTaHOBHB- 

IHHeCfl B3aHMOZZeHCTBHB, 3aBHCHT Ba>KHeHlUHe BOnpOCbl pa3BHTHfl CHCTeMbi: 

xax 3aKpenjieHO ziocTHrHyToe, HacKozibKo bo3mo5kho ero H3 Me He HHe — 

nporpeccHBHoe coBepzueHCTBOBaHHe CHCTeMbi. Bstom CMbicne ocoGchhocth 





CTpyKTypbi (JjopMHpyeMOH cHCTeMbi ABiOKeHHft onpe^ejiHtOT co6ofi B03- 


MO)KHOCTH ee pa3BHTHH 


Hcxoab H3 TaKoro 3HaneHH5i CTpyKTypbi, Heo6xo,aHMO rjiy6oKoe h 
pa3HocTopoHHee ee H 3 yneHHe zina jiynmero noHHMaHHJi cnopTHBHoft Tex- 

HHKH. B CHCTeMe ABHMCeHHfl pa3JTHHaK)T ZIBHraTeJIbHbie H HH(J)OpMaiIHOHHbie 

CTpyKTypbi (phc. 63). 



Pa3AeiieHne Ha bmabi 


*-►ysaCTMe B CpOpMMpOBaHMH BMAOB 


Phc. 63. 

CTpyKTypa CHCTeMbi abidkchhh h ee BH/ibi 


32.2. flBMraTe/ibHaa CTpyKTypa 

JJ,eu2ameAbH(M cmpyKmypa — 3 mo 3aKOHOMepnocmu 63auMOC6H3u deu- 

DiCBHuii 6 npocmpaHcmee u eo epeMeHu (KuneMamimecKcm cmpyKmypa), 

a maKxce cu/ioebix u suepe emunecKux 63auModeucmeuu (du hclmu necKan 
cmpyKmypa) e cucmeMe deujtceHuu. 

,H,BH>KeHHfl B CnopTe OTJTHHaiOTCH CBOeH CJia^KeHHOCTbK), COrjiaCOBaH- 
HOCTbK). ripH Ha 6 jIIOZXeHHH OnpeaeJIHIOTCH BHeiUHHB KapTHHa — (J)OpMa 

TpaeKTopHH (b npocTpaHCTBe) h xapaKTep ziBH>KeHHH. MtoGw H 3ynHTb 
KHHeMaTHHecKyio crpyKTypy, Hcnojib 3 yiOT KHHeMaTHnecKHe xapaKTe- 

PHCTHKH. 

no npocTpaHCTBeHHbiM xapaKTepncTHKaM onpeaejiaiOT, kbk B 3aHMH0 

CBH3aHbI TpaeKTopHH ABH^CeHHH, KaKOBbI II03bI — HCXOJIHbie, IipOMOKyTOH- 

Hbie, KOHenHbie, t. e. BbiHBjiaiOT npocrpaHCTBeHHbift pwcyHOK ziBHHceHHfi, 

COmaCOBaHHOCTb flBH)KeHHft b npocTpaHCTBe. 

















no BpeMeHHMM xapaKTepwcTHKaM ycTaHaBJiHBaioT, xax jiBioKeHRH 
B3aHMOCBH3aHbi h cornacoBaHbi bo BpeMeHH (paHbiue, no33Ke), xax iiojiro 

fljiBTCH, Koma cMemnoT Oil ho apyroe, xaxoBbi hx onepeiiHOCTb, phtm, tcmii 
h t. n. 


CKOPOCTH H yCKOpeHHB KaK npOCTpaHCTBeHHO-BpeMCHHbIC XapaKTCpH- 

cthkh BMecre c BpeMeHHbiMH onpeaejiaiOT xapaxTep hbh^kchha. tfoynax 
B3aHMOCBH3H CKopocTefi, mo)kho npezicTaBHTb hx Monejib (pnc. 64). Hbh- 


)KeHHfl npw 6ojree hjih MeHee 


iHOfi npocTpaHCTBeHHOfl cbopMe MoryT 


HMeT/j/ pa3Hbift xapaxTep BbinojiHeHHfl: 6bi<rrpee, MejuieHHee, b tom hjih 

HHON^ pHTMe H T. n. HTaK, Bee COOTHOIlJeHHJi ZlBH)KeHHfi B npOCTpaHCTBC 

h BpeMeHH onpeziejunoTCB hx o6mefl k h h e m a t h h e c k o ft cTpyx- 

Typofi, TeM, Kax ohh BHeuiHe opraHH30BaHbi. Kaavjibift H3 bhjob khhc- 
MaTHHecKofi crpyKTypbi (npocTpaHCTBeHHafl, BpeMeHHaa, npocrpaHCTBC h- 
HO-BpeMeHHaB) pacKpbiBaeT TOJibKo Ty hjih hh>io cropoHy KHHeMaTMKH 
CHCTeMbi. Jlniiib Bee BMecTe ohh pacxpbiBaiOT bhcihhioio KapTHHy hbh- 

>KeHHH B lieJIOM. 



Phc. 64. 

KoppejiauHOHHaa Monejib B3aHMOCBB3efi CKopocTHbix xaparrepHCTH* $a3 h ncpwoaoB uhkju 

nuaBaHHB CnOC 060 M jieJIb<j)HH; Ha JIHHHBX UH(J)paMH 0603Ha«!CHbl K03<J>4>HUHeHTbl KOppCJlSUMM 

(no P. B. XajibBHny) 


npn o6yneHHH (J)H3hhcckhm ynpaacHeHUBM HepeaKo b nepByio onepejib 
CTapaiOTca ycraHOBHTb KHHeMaTHHecKyio crpyKTypy ABH)KeHHft Kax hx 
o6myio BHiiHMyio opraHH3auH»o, t. e. onncaTb hx. 

Ho 3Toro Majio: Bee abh^chha nejioBeKa HenpepbiBHO H3MeHfliOTCJi, 
t. e. CKopocTH 3BeHbeB H3MeH5HOT cbok) BejiHHHHy (pa3roH H TopMOXceHHe) 









h HanpaBjieHHe. MacTH Tena HejioBexa o6jiajiaK)T HHepTHbiMH CBOftcTBaMH 
(Macca, MOMeHT HHepiom). no3TOMy HapamHBaHHe cKOpocTH,'TOpMo>KeHHe 

ABHHceHHH h H 3MeHemie ero HanpaBJie hhb npoHCXonflT tojibko npH npH- 

JlCttKeHHH CHJ1. CHJlbl, JieHCTByfl COBMeCTHO, MOryT nOMOraTb HJIH MeiliaTb 

apyr npyry. Ot Toro, KaK ohh comacoBaHbi, h 3aBHCHT coBepiueHCTBo 

ABHHCeHHH. flHHaMHHeCKHe CTpyKTypbl H eCTb TaKHe OCHOBHbie 

3aKOHOMepHOCTH comacoBaHHH CHJI. 

flHHaMHHeCKHe CTpyKTypbl HBH>KeHHfi H3yHaiOT no AHHaMHHeCKHM 

xapaKTepncTHKaM c ncnojn>30BaHHeM Tax^ce h KHHeMaT hhcckhx xapaKTe- 
Phcthk: KaKHC cnjibi, Kaxon BejiHHHHbi, Kyna h b kbkom HanpaBJieHHH, Koraa 
h Kax nojiro npHjioaceHbi h xa k b pe3yjibTaTe h 3 mchhk)tch abh^cchhb 
( pnc. 65). y»iecTb Kancnyio H3 cotch (ecun He Tbican) chji npaKTHHecKH 
hcbo 3 mo>kho, jx a h He HyacHO. 06biHHO H3ynaK)T coniacoBaHHe HaH6oJiee 
3HanHTejibHbix chji h rpynn chji. TaK, b rHMHacTHHecKHX ynpa>KHeHH»x Ha 
CHapanax paccMaTpHBaioT cnjibi tjdkccth, HHep uhh, ynpyrocTH CHapanoB, 
peaxHHH onopbi, ho He yHHTbreaiOT conpoTHBjieHHe B03jiyxa, TpeHHe. 



t=0,l44 c 

Cyc TaBbi: 

Ta3o6eApeHHbm 

KOSIBHHblft 


rofleHOCTonHbm 


ripaBaa pyKa 
ileBaa pyKa 

MaxoBaa Hora 



Pmc. 65. 

riepecTpoilKa ^hhsmhhcckoh CTpyKTypbl — nepepacnpeziejieHHe aicueHTOB ycmiHii (BTopofi 
tojihok TpofiHoro npbnKKa): 

/ — Ha AHHaMorpaMMe; 2 b cycrai ax tojihkoboH hoth; 3 — b axTHBHoft (xpyr) h peaxTHBHofi (nojiynepHuft ipyr) 
AHHaMMie MaxoB (no HD. B. BepxouiaHCKOMy) 


Oco6bifi HHTepec npeacTaBJunoT 3HepreiHHecKHe CTpyx- 
Typbi — 3aKOHOMepHocTH npeBpameHHH, npeo6pa30BaHHa, nepenanH, noa- 
Bona h pacceaHHB 3HeprHH BCJiencTBHe pa6oTbi chji. yMeHbiiiHTb noTepn, 

nOBbICHTb 3KOHOMHHHOCTb, HCn0JIb30BaTb «HapOByK)» 3HeprHH3 — TaKOBbI 


















3aaaHH coBepiueHCTBOBaHRH 3HepreTHHecxoii CTpyKTypbi b ctiopthbhom 

.aeftcTBHH. 

yCTaHOBHTb flHHaMHHeCKyH) CTpyKTypy, HattTH 3aKOHOMepHOCTH CO“ 

rjiacoBaHHB chji h hx pe3yjibTaT — 3 to 3HanHT pacKpbiTb npiiHHHbi H3Me- 

HeHHH ABH>KeHHfi nOA AefiCTBHeM CHJI, T. e. o 6 bflCHHTb MexaHH 3 - 
Mbl ABH»CeHHfi. 

32.3. HHcpopMauMOHHaH CTpyKTypa 

HutfjopMaiiuoHHbiecmpyKmypbi — dtno MKOHOMepnocmu 63au.\4oeeji3eu 
Meotcdy d/ieMenmaMu uH0opMaijuu (coo 6 u 4 emuiMu 06 yc/ioeivtx u xode 
deucmeuH u KOMandaMu), 6e3 Komopbix neeo3MOxcHO ynpaenenue 
deuxcenuMMu. 

C nOMOlUbK) HepBHOH CHCTeMbI H ApyrHMH nyTHMH (HanpHMCp, 

MexaHHnecKHMH B3aHMOAeftcTBHHMH) b opraHH3Me nepeaaiOTca cnrHanbi 
(nH(J)opMauHB), KOTopbie cAy)xaT aah ynpaBJieHHH abhwchhhmh. B M03r 

CAeAyiOT cnrHanbi 06 ycAOBHax AcflcTBHH, o xoAe BbinoAHeHHA abh^chha, 

a H3 M03ra K MbIIimaM — KOMaHAbI AAH nOArOTOBKH K AefiCTBHK) H A Ail 
BbinOAHeHHH CAMHX ABH>KeHHft. HcTOHHHKaMH CHTHAAOB CAyHCaT MHOrO- 

HHcneHHbie (JjaxTopbi BHeuiHero oxpy>xeHHA h BHyTpeHHero coctohhhh op- 

raHH 3 Ma. 

CymecTByFOT c e h c o p h bi e CTpyKTypbi ocBeAOMHTeAbHofi HH(J)op 

MaUHH, BOCnpHHHMaeMOH CnopTCMeHaMH. MHO>KeCTBO CHTHaAOB o6bCAH- 
HaeTCfl, CHHTe3HpyeTCH, o6pa3ya Tax Ha3biBaeMbie «HyBCTBa» (HanpHMcp, 

«HyBCTBO» paBHOBeCHH, «HyBCTBO» OCaHKH, «HyBCTBO» AHCl aHUHH). CHI' 

HaAbi nepepa6aTbiBaK)TCJi, o6o6maK>TCH h CAy>xaT ocHOBaHHeM aah npa- 

BHAbHOrO OTpa^CeHHB AeHCTBHTeAbHOCTH. 

Bo3AettCTBHfl, CBH3aHHbie C HCnOAHeHHeM ABH>KeHHfl, Tax HAH HHane 
OTpa^aiOTCA B C03HaHHH. OhH COHeTaiOTCfl CO CAeAaMH HH(J)OpMaLlHH, 
COXpaHHBUIHMHCfl B IiaMHTH. OopMHpyeTCfl eme OAHH BHA HH(J)OpMailH- 

OHHbix cTpyxTyp — ncHXOAorHHecxHe CTpyxTypw ABHraTeAbHoro 
HaBbixa (no B. M. ^bAHxoBy). 3to to, hto neAOBex 3HaeT o abiokchhhx, 

06 o6lAHX Tpe6oBaHHAX X HHM H O ACTaABX, O CBOHX ABH>KeHHHX H 

TexHHxe Apyrnx cnopTCMeHOB. Mmchho (JjopMHpoBaHHe 3 thx CTpyxTyp 
no 3 BOAHeT cnopTCMeHy AaBaTb ce 6 e 3 aA 3 HHA, axTHBHO Ae^cTBOBaTb. 
Co 3 AaeTca CBoero poAa MOACAb (o 6 pa 3 eu) npeACToamero AettCTBHH. <l>op- 
Mbi MOAeAefi 6 biBaK)T pa 3 AHHHbiMH, ho cymecTBO HX oaho: 6 oAee 

I 

coBepineHHaa moacab achctbhh MO>xeT CAeAaTb coBepinenHee h caMO 
AeficTBHe. 

HaxoHeu, pa3AH4aiOT eme 3(J)(l)exT0pHbie crrpyxTypbi xomaha- 

Hofi HH^opMauHH — coBoxynHOCTb xoMaHA x MbiumaM h ApyniM opraHaM 
Aah ynpaBAeHHH BbinoAHeHneM ABH>xeHHft h hx 3HepreTHHecxHM 

o 6 ecneneHHeM. 

Pa3AHHaK)T npOH3BOAbHbie H aBTOMaTHMeCXHe KOMaHAbI. Oc03HaBaHHe 

UCAH H XOAa AeftCTBHfl H npOH3BOAbHOe ynpaBACHHe ABH)KeHH51MH He 

CHH>xaK)T poah ABTOMaTHHecxoro ynpaBAeHHH; Hao6opoT, 3 to o6ecneHH- 

BaeT Aynmee HcnoAb30BaHHe aBTOMaTH3MOB. 


32.4. 06o6meHHbie CTpyKTypbi 

OdoduieHHbie cmpyKtnypbi — 3 mo 3 aKOHOMepHOcmu 63auMocen3eu pa3- 
Hbix cmopoH deucmeuH; o6o6uteHHbie cmpyKmypbi o6yc/ioe/ieHbi conema - 
HueM pa3Hbix eudoe cmpyKtnyp. 

Cpenn MHcoKecTBa B03M0>KHbix o6o6uxeHHbix crrpyKTyp name Bcero 

H3yHaiOT pHTMHHeCKHe, (J)a30Bbie H KOOPAHHailHOHHbie. Mx BbmejlHHDT JXJISi 

6ojiee neTajibHoro H3yneHHfl o6ineft CTpyKTypbi CHCTeMbi ziBiOKeHHft. 

Ph TMHHeCKHe CTpyKTypbi — 3TO 3aKOHOMepHOCTH B3aHMOCBH- 

3efl ABHXceHHfi bo BpeMemi, 'cooTHomeHne ajimtcjibhocth nacTeii Bcero jibh- 

raTejibHoro aKTa hjih neftcTBHH. 3necb yHHTbiBaeTca h to, KaK pacnpe- 
flejieHbi bo BpeMeHH axiieHTbi ycHjmft, xax ot hhx 3aBHCHT cxopocTb h 

AJIHTeJIbHOCTb nOCJie/iyiOmHX JIBH^KeHHH, BbI3BaHHbIX 3THMH yCHJIHHMH. 
PHTMHHeCKHe CTpyKTypbi HBJUHOTCH OC060 OTHeTJIHBbIMH nOKa3aTejIHMH 

coBepmeHCTBa ynpaacHeHHft. 3to hcho bhaho H3 Toro, KaK phtm, 3ana- 

BaeMbift, HanpHMep, 3ByKOM, cnoco6cTByeT opraHH3aiiHH ABHaceHHft. 

O a 3 o b a a crrpyKTypa — 3 to ocHOBHbie 3 aKOHOMepHocTH B3aHMO<aefi- 

i 

CTBHH, B3aHMOCBH3H Cj)a3 no HX pa3JIHHHbIM KHHeMaTHHCCKHM H AHHaMH- 

necKHM xapaKTepHCTHKaM. Onpenejuifl Tpe6oBaHHH k KaHcnoii cj)a3e, ycTa- 
HaBJiHBaa, KaK (^a3bi B3aHMHO CBH3aHbi, cornacyiOTca MOKjiy co6oft, KaK 
Hcnojib3yiOTCH ACTajiH j3BH>KeHHH ajih o6mero pe3yjibTaTa ynpaacHeHHfi, 
mo)kho rjiy6>Ke noHHTb h jiynuie onpenejiHTb pojib KaacnoH (J)a3bi b iiejiOM 
ynpa>KHeHHH. 

KoopAHHauHOHHaa CTpyKTypa — coBOKynHOCTb Bcex ochob- 

HblX (onpeflejlHIOIUHX) BHyTpeHHHX B3aHMOCBH3eft B CHCTeMe aBHHCeHHH, 

a TaK>Ke B3aHMOACHCTBHH nejioBeKa c ero BHeniHHM oKpy^ceHHeM bo BpeMH 
BbinojiHeHHH ynpa>KHeHH«. rioHHTHe «KoopAHHauHOHHa*i CTpyKTypa» no- 
3TOMy uinpe, neM «o6maa CTpyKTypa» CHCTeMbi ziBHHceHHfi. FIocjieziHflfl 

paccMaTpHBaeT b ochobhom TOJibKo, KaK opraHH30BaHa caMa CHCTeMa 

ABH>KeHHH, B3aHM0CBH3H BHyTpH Hee, a KoopflHHaimoHHaH CTpyKTypa 
oxBaTbmaeT h CHCTeMy jibh^kchhiS, h ee B3bhm ojieHCTBHe c OKpy^ceHHeM. 

O CTpyKTypHbIX B3aHMOfleHCTBHflX Cy/IHT no 6HOMeXaHHHeCKHM Xa¬ 
paKTepHCTHKaM, HX B3aHMHbIM CBH3BM H BJIHHHHHM. MHCjjOpMaUHOHHbie 

h o6o6meHHbie CTpyKTypbi pacKpbiBaiOT ponb Tex hjih hhmx oco6eHHOCTefi 

CHCTeMbi ABHHCeHHH B CJIO>KHOH AeflTeJIbHOCTH CnOpTCMeHa. 3 th CTpyK¬ 
Typbi TaK hjih HHane TaK^<e onnpaioTCfl Ha 6HOMexaHHnecKHe xapaKTe- 

PHCTHKH, paCKpblBaKJIUHe HBJieHHH B ABHraTejIbHOH neaTeJIbHOCTH. CTpyK¬ 
Typbi CHCTeMbi ABH>KeHHft H3ynaiOT npH noMomH ee CHCTeMHoro CHHTe3a, 
oSBennHaa (HHTerpHpya) Bee noncncTeMbi b enHHyio nejiocTHyio CHCTeMy, 

HCCJie^yH B3aHMOZieHCTBHH H B3aHMOCBH3H B CHCTeMe ABH>KeHHli. 

CnOPTMBHOE AEftCTBME KAK YnPAB/IHEMAB CMCTEMA 

CnopTHBHoe neficTBHe b 6noMexaHHKe H3ynaeTCH KaK CHCTeMa jibh- 
HceHHfi, KOTopo0 ynpaBJiHeT cnopTCMeH. HTo6bi jiynme o6ynaTb cnop- 
THBHoft TexHHKe h OBJianeBaTb eio, Hano 3HaTb, KaKOBbi 3anaHH ynpaB- 

JieHHH, KaK OHO 0praHH30BaH0 H KaKHe H3MeHeHHH npOHCXOAHT npH 
(J)OpMHpOBaHHH H COBepiIieHCTBOBaHHH TeXHHKH. 


« 


§ 33. CaMoynpaB/iAeMbie cmctsmu 

CaMoynpaBjiaeMbie CHCTeMbi xapaKTepH3yiOTCH TeM, hto ynpaBJieHHe 
hmh npoTexaeT no ocHOBHbiM 3axoHaM ynpaBJieHHH h bhochtcb b cncTeMy 
He H 3 BHe, a ocyinecTBjiaeTca H3HyTpH, caMoft CHcreMofi 1 . TaKHMH caMO- 
ynpaBJiaeMbiMH cncTeMaMH (BemecTBeHHbi mh) hbjihiotch cnopTCMeHbi — 

' OHH CaMH BbinOJIHHIOT JIBIOKeHHfl H CBMH ynpaBJIHIOT CBOHMH HBH>KeHHHMH. 

CHcreMa nBH^ceHHtt cnopTCMeHa TaK>Ke caMoynpaBJiaeMaa (cncTeMa 
npoixeccoB), Tan KaK ynpaBjiaioiiiHe B03jieiicTBHfl co3naiOTCH b Heft caMofi. 

33.1. rioHHTMe 06 ynpaB/ieHmi 

Ynpae/ienue npedcmae/ixem co6ou u3MeneHue cocmoHHiw cucmeMbi 
nocpedcmeoM ynpaenntoujux eo3deucmeuu, Komopbie nanpae/ienbi hq do - 
cmujfceHue ife/iu. 

KaJKnaa cncreMa HMeeT onpenejieHHoe cocroaHHe b jiioGoA momcht 

BpeMeHH. Pa3JiHnaiOT HanajibHoe cocTOHHHe (no Hanajia ynpaBjieHHa), 
KOHeHHoe (3anaHHoe 3apaHee) — KaK 3anaBaeMbifi pe3yjibTaT ynpaBJieHHH 

H P«n npOMe^CyTOHHblX COCTOflHHfi. FIopHHOK CMeHbl COCTOHHHfi CHCTeMbi 

paccMaTpHBaeTca KaK noBeneHHe CHCTeMbi. JIhhhh noBeneHHa CHCTeMbi 

onpenejiaeTca nocjienoBaTejibHOft cmchoA ee npOMe>KyTOHHbix coctoahhA. 

Uejib ynpaBjieHHH coctoht jih 6 o b 3anaHHOM 3apaHee kohchhom 

COCTOHHHH (KOHeHHblH 3(J)(J)eKT aTaKH (J)eXTOBaJlbmHKa, BbICllIHfi pe3yjlbTaT 

npbiryHa b njiHHy), jih 6 o b oGecneaeHHH 3anaHHoft jihhhh noBeaeHHa 
(HcnojmeHHe rHMHacTHaecKoro ynpaa< Hernia). Macro hjih nocTHaceHHa 
KOHeHHoro coctohhhh Heo6xojiHMO h o6ecneaeHHe tohhoA jihhhh noBe- 
neHHH. B nepeMeHHbix ycjiOBHax uejib yTOHHaeTca HepeaKO no xony 

neftCTBHH, B 3aBHCHMOCTH OT CHTyaUHH. COCTOHHHH H nOBeneHHe CHCTeMbi 

nBHXceHHH onpenejiHioTca h oiieHHBaiorca no H 3 MeHjnomHMCH 6 noMexa- 

HHnecKHM xapaKTepHCTHKaM, KOTopbie cnrHajiH3HpyioT o xone nBH>KeHHfl, 

OTpaXCaiOT Te HJIH HHbie CTOpOHbl CaMOfl nefiCTBHTeJlbHOCTH. TaKHM 

o6pa30M, coBOKynHOCTb xapaKTepHCTHK — 3 to TOJibKo OTo6pa^KeiiHe nefl- 
CTBHTejibHocTH, caMoro nponecca nBH>KeHHA h ynpaBJieHHB hm. YnpaB- 
JiHeMaa )Ke cncxeMa abh^kchkh — 3 to h ecTb caMa neficTBHTejibHocTb. 

Uejib npn ynpaBjieHHH nocTHraeTca c noMombio ynpaBJiHioiunx bo 3- 

neftCTBHfl, KOTopbie H3MeHHH3T COCTOHHHe CHCTeMbi B Heo 6 xonHMOM 

HanpaBjieHHH . Toboph Kopone, ynpaBJieHHe — 3 to npouecc nocTH>KeHHa 
uejiH. 

B cnopTHBHoft TexHHKe ocHOBHbie ynpaBJiaiomne B03neftCTBHa — Mbi- 
uieHHbie ycHjiHa, c noMombio kotopbix nponcxoAHT TaK>Ke ynpaBJieHHe h 
npyniMH cnnaMH (thhcccth, HHepuHH h np.)* KpoMe ynpaBnaioinnx, Bcema 
(b 6ojibineft hjih MeHbineH Mepe) cymecTByiOT c6HBaioinHe B03neflCTBHa, 
Memaiomne nocTHaceHHio uejiH (noMexn, BpenHbie conpoTHBJieHHa). 

BcjiencTBHe HeTOHHOCTH ynpaBJiaiomHX B03jieftcTBHA, a TaK»e H3-3a 

c 6 HBaK>mHX B03neftCTBHA nOCTIOKeHHe uejiH npOHCXOAHT C OTKJIOHeHHHMH 

ot 3anaHHbix Tpe6oBaHH«. 

B cnopTHBHofi TexHHKe oTKjioHeHHa pa 3 nejifliOT Ha HenocraTKH h 

OUJh 6 kH. K HejIOCTaTKaM LieJieC006pa3H0 OTHOCHTb TOJIbKO Te OTKJIOHeHHH, 

s 

Tanoe caMoynpaBjieHMe xapaKTepHO nn* >KHBbix chctcm. B coBpevieHHOM nocTpoeHHH 
MauiHH Be^ymyK) pojib HrpaeT noHCK aBTOMaTHHecxoro caMoynpaB.ieHHH. 
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npw KOTopbix Hcno/iHeHMe KanecTBeHHO b npHHimne npaBHJibHO, ho 
KOJ iHwecTBeHHo HeaocTaTOHHo. B TaKHX cjiynanx o6biHHO Hano npiuio)KHTb 
6ojibiije ycHjiHfi, yBe/iHHHTb cxopocTb 6e3 KopeHHofi KanecTBeHHofl nepe- 

CTpoftKH CHCTeMbI ZIBH/KeHHfi. OlliH6KaMH >Ke B CTIOpTHBHOft TeXHHKe 

c/ienyeT cHHTaTb cymecTBeHHbie otkjiohchh*, KOTOpbie Tpe6yiOT ycrpa- 
HeHHB, HcnpaBJicHHB, KopeHHofl KanecTBeHHoft nepecTpoflKH CTpyKTypbi 
(3aMeHHTb HenpaBHJibHbie zibh/kchhb paiiHOHa/ibHbiMH). .HejieHHe 3 to bo 
mhothx cjiynaBX ycjiOBHO, ho no3BOJi*ieT rny6>Ke pa36npaTbCfl b otkjio- 
HeHHHX h npaBHjibHee hx npeononeBaTb. 

JlHKBH/iauHB otk/iohchhA ocyiuecTBjifieTCfli nocpencTBOM KOppeK- 


uyiPi 


cooTBeTCTByioiixHX aonojiHHTenbHbix (ncnpaBJiBK)iUHX) ynpaBjraio 


LLXHX B03aeflCTBHtt. OHH 6bIBaiOT BbI3BHHbI CBMHM OTKJIOHeHHCM KaK OTBCT 

Ha y>Ke B03HHKiuee OTK/ioHenne («peryjiHpOBaHHe no otkjiohchhk)» b 
T eopwH ynpaBJieHHJi); 'KoppeKLiHH B03MO>KHbi h xax npenynpe>KneHHe 

OTKJIOHeHHH, KaK OTBCT JIHIlib Ha CHI~HaJl 06 HCTOHHHKe B03M0>KH0r0 

OTKjiOHeHHB, o «B03MyineHHH» («peryjiHpoBaHHe no B03MymeHHK>») 

3to npeziBapHTejibHbie npHcnoco6jieHHB. 


KoppeKUHH nocjie oTKJionenHH 


( post 


factum ) 


no 


H. A. EepH- 


iuTeflHy) He Bcerna MoryT ycipaiiHTb nocnencTBHH y>Ke HacrynHBiiiero 

OTKJIOHCHHH, OCo6eHHO B 6blCTpO ICKyLUHX HBH>KeHHJdt. KoppeKLiHH >Ke «no 

npenynpoKneHHiO) ( ante factum) o6ecne4HBaioT npncnoco6HTejibHyK> 
H3MeHHHBOCTb, He nonycKaiOT yniy6jieHHH otkjiohchhh h no3TOMy 6onee 
ueHHbi, ecjiH TonbKO ycneBaioT CBOcBpeMeHHO h tohho «cpa6aTbiBaTb». 

XlBH>KeHHHMH cnopTCMeHa mo>kho ynpaBmiTb h co CTopoHbi, 4epe3 
bojik) cnopTCMena (yKa3aHHH TpeHepa cnopTCMeHy) h nyTeM (JjH3H4ecKoro 
B03fleftcTBH« (BbiHy>KnaioinHfl Tpena>Kep t noMonib, nonnep>KKa t cTpa- 

XOBKa). 


33.2. riocTpoeHHe caMoynpaB/ieHHH flBHweHHflMH 

Com oynpae/w eM cm cucme.wa qka tonaetn e ce 6 n dee nodcucme 
Mbi — ynpae/mfoufyto u ucnoAHumeAbHyto , Komopbie coedunenbi kqhoaomu 
npHMoii u odpanmou cex 3 u Meotcdy codou u c e Hem hum OKpyotcenueM. 

ynpaBjnuomafl noncncrreMa (mo 3 t) nocbinaeT KOMamibi opraHaM abh- 
>KeHHH (o6i»eKTy ynpaB/iennsi) no KaHanaM npBMofl cbb3h (ziBHraTejibHbiM 
HepBaM). OpraHbi ABH>KeHHa, Bbino/iHaa KOManabi, B 03 ,aettcTByK)T Ha 
BHemHee oKpy>KeHHe (to>kc npjiMaj! CB«3b). Ot BHeuiHero oKpy>KeHH« 

CHmajibi o ero coctobhhh h H3MeHenH«x b hcm no KaHanaM o6paTHofl cb«3h 

b opraHH3Me (nyBCTBHTenbHbiM HepBaM) noxonaT no M03ra. nojiynaeTca 
3aMKHyTbift (KonbueBOfl) KOHTyp ynpaBneHHB (pnc. 66). 3Ty npocTettiuyio 

cxeMy Hano yTOHHHTb: b noncHcreMy ynpaBneHHa cnrHanbi o6paTHOfl cb« 3 h 
nocrynaiOT h nepe3 noncncreMy HcnojiHeHHB, a Tax>Ke HenocpencTBeHHO 
nepe3 oTnenbHbie opraHbi nyBCTB. nojiynaeTca pan 3aMKHyTbix lihkjiob, 
KOTOpbie o6ecneHHBa»OT ynpaBjieHHe no xony nBH)KeHHJi. 

npoueccbi ynpaBjieHHH b uenoM hmclot KonbiieBofl, uHKjiHMecKHfl 

xapaKTep. H. A. BepHinTeftH pa3JiHMan nepH<J)epHHecKHfl h ueHTpajibHbifl 
miKjibi B3aHMoneflcTBHH. nepH(J)epHMecKHfl uhkji B3aHMoneflcTBHH (Teno 
cnopTCMeHa — oxpy>KeHHe): MbiineMHbie ycHnns Bbi3biBaK)T B03neficTBHe Ha 
oxpy>KeHHe; npOTHBoneflcrBHe >Ke OKpy)KeHHB (BHeuiHHe cHjibi) Bbi 3 biBaioT 
H3Me He HHe MbiuueMHbix ycnjiHft. UeHTpajibHbifl uhkji B 3 aHMoneficTBHa 



(M 03 r — Tejio cnopTCMeHa): M03r H3Me- 

HSieT CBOHMH KOMBHUaMH COCTOflHHe 
MblUIU H, 3HaHHT, UBH)KeHHH; CHTHaJIbl 

>Ke, BbI3BaHHbie UBHHCeHHHMH Tejia 

cnopTCMeHa, bjihhiot Ha ynpaBJieHHe co 


=t 



CTOpOHbl M03ra. 

Ilpouecc ubhhcchhh HaHHHaeTca c 
ero noaroTOBKH. Ot BHeuiHero oxpyace- 

HHH (TOHHee, OT CeHCOpHOH HaCTH 

noJia achctbh a) 1 no xaHajiaM 

o6paTHOH CBH3H nocTynaioT CHTHajibi 

06 o6cTaHOBKe npencToamero nencT- 
bhh, a ot noflCHCTeMbi HcnonHeHHA 
(caMoro cnopTCMeHa) — 06 ee totobho- 

CTH K fleHCTBHK). C yHeTOM 3THX CHTHa- 

jiob ot nozicHCTeMbi ynpaBJieHHa y>xe 
no KaHanaM np»Mon cbsbh cjienyioT 
KOMaHZibi k nouroTOBxe. Ohh othocht- 







lo X 

gq cn 


Pmc. 66. 

CxeMa ynpaBJieHHH: 

a —C He 3 BMKHyTUM KOHTypOM; 6 —C 33MKHyTbIM KOH- 
TypOM; AY — annapaT ynpaBJieHHs; OY — o6i>eKT 


ca h x noncHCTeMe HenocpencTBeHHoro ynpaBJie HH * 

HcnojmeHHfl, h k o 6 cjiy>KHBaK)meH 

no^CHCTeMe 3 HepreTHHecxoro o6ecneneHHH (noncncTeMa, 3HepreTHHecxH 
o6ecneHHBaiomafl neaTeJibHOCTb opraHOB UBHweHHa, Ha cxeMe He noxa3aHa). 


Flocjie Heo6xoAHMOH nouroTOBKH, xoTopaa mojkct nponcxo/iHTb jxaave 
b flonH ceKyHflbi, nonaiOTca nycxoBbie xoMaunbi. B xoue jiBH>KeHHa no 
KaHanaM o6paTHOfi cb«3h nocrynaiOT CBeneHHa 06 H3MeHeHHax h b 

OKpynceHHH, H B COCTOHHHH OpraHH3Ma (B CaMOM UlHpOKOM CMbicjie). Ha 


3Toft ocHOBe BeneTca Texymee ynpaBJieHHe xiBHaceHnaMH, nponcxo/iHT hx 
cornacoBaHHe, o6ecnenHBaeTca hx ixenocTHOCTb, cooTBeTCTBHe bhcujhhm 


h BHyTpeHHHM H3MeHeHHHM, HanpaBjieHHOCTb Ha peuieHHe 3aaanH. 

IlpHBeneHHbie o6mHe noHaTHa o npoueccax ynpaBJieHHa cooTbeTCTBy- 

K)T He TOJlbKO H3BeCTHbIM, HO H BO MHOTOM eiiie HeH 3 BCCTHbIM (})H3HO- 

jiorHHecKHM npoueccaM. 3th noHaTHa no3BOJiaiOT Bbine;iHTb rnaBHbifl 
CMbicji npouecca ynpaBJieHHa, noMoraiOT oueunTb 3HaneHne xaacjioft co- 
CTaBHofi nacTH cxeMbi ynpaBJieHHa. H 3 3Tofi cxeMbi bhuho, hto o6paTHaa 
CBB3b HBjweTca HenpeMeHHbiM ycnoBHeM Texymero ynpaBneHna b cno>KHbix 
nepeMeHHbix ycnoBHax. OTCK>na, kohchho, He cnenyeT, hto caMa o6paTHaa 
CBH3b ocymecTBjiaeT ynpaBJieHHe. Be3 ‘otjihhho pa6oraioinefl noncncTeMbi 
. ynpaBjieHHH HHxaxaa caMaa coBepuieHHaa o6paTHaa cBH3b caMa no ce6e 


He peiuaeT 3anan ynpaBJieHHa. 

IloHHMaHHe xojibueBoro xapaxTepa npouecca ynpaBJieHHa HCKjnonaeT 
HeBepHoe npeucTaBjieHHe o tom, hto uocTaTOHHO TOJibxo co 3 naBaTb 
coBepmeHHbie xoMaHUbi h uBH)KeHHa 6yuyT npaBHJibHbiMH. H. A. BepH- 

uiTeftH, nepBbiM peuiHBUiHft b npHHunne 3anany ynpaBJieHHa uBHaceHHaMH, 
nwcaji: «,IlBH)KeHHe B 03 Moa<HO jiHiub npn ycjioBHH TOHnafliuero h Henpe- 
PMBHoro, He npeuycMOTpHMoro 3apaHee corjiacoBaHHa ueHTpajibHbix 


1 Flojie fleficTBHfl — Ta nacTb BHeiuHero oKpy*eHHfl, c icoTopoA npoHCXOiurr B3aHMoacH- 

CTBwe. Ha ero m o t o p h y k> MacTb jieHCTBy k>t jibh^chha nejioBeKa, a ot ceHCopHoS 
nacTH nocTynaioT cnrHajibi. 
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HMny;n>coB (KOMaHfl.— JJ. JJ.) c hbjichhhmh, npoHcxoflamHMH Ha nepH(j>epHH 
Te jia». 

HeB03M0>KH0 npaBHJlbHO IIOHHTb JIBH>KeHHfl HeJIOBeKa, HX COBepuieH- 
CTBO, nyTH HX (J)OpMHpOBaHHfl, He npHHHMafl BO BHHMaHHe pemaiOmHfi 

(JjaKTop — ynpaBJieHHe abh^cchhamh. 


33.3. MHcpopMauHB m ee nepeflana 


UnfiopMauiiR 6 cucmeMe deuweHUU — ditto coodutemiH o cocmoHHuu 

u u 3 MeHemiHX 6Heumeeo oKpywsHim u opzciHU3MCi, a tnaKjtce KOMcmdbi 
nodcucmeMOM ucno/meHUH u odecneuemiH. 

MH<J)opMauHfl ocymecTBJiaeTCH nocpencTBOM CHrHajiOB (k neHTpy — co- 

o6meHHH, ot neHTpa — KOMaHflbi). Ohh Bcerna CBH3aHbi c MaTepHajibHbiM 
HOCHTejie m, npeACTaBJifliOT co6oft pe3yjn>TaT H3MeHeHHH hochtcjih 
BemecTBa hjih 3HeprHH. CaMa nee HmfropMaiiHH He MaTepHajibHa: OHa He 


BemecTBo h He 3HeprHa, OHa — conepacaHHe c h r h a ji o b, hc- 

nojib3yeMbix b ynpaBJieHHH. 


Ha nyra nepe^ann HH(J)opManHH 

ee HOCHTejiH cmchhiotch MHoro pa3 
(HanpHMep, 3ByKOBaa BOJiHa, KOJie- 

6aHHH ajieMeHTOB b cnyxoBOM anna- 
paTe, npouecc B036y>KneHHH b cny- 

xobom HepBe npH npneMe 3ByKOBoro 

cnmajia). 3HaHHT, c KaaejioH cmchoh 

HOCHTejui npoHcxoflHT n e p e k o- 
AHpoBaHHe 1 cHTHana, t. e. o/ma 
cjjopMa cnrHaJia npeBpamaeica b 
apyryio npH coxpaHeHHH ero co- 
^ep^KaHHH. B npejjejiax onHoro 

HOCHTejia HHtJjopManHH cojiepacaHHe 

ee nepe^aeTca MojiyjiHpoBa- 

h h e m 2 CHTHana, HHane roBopa, 
H3MeHaeTCH ero Mepa (HanpHMep, 

H3MeHeHHe 3ByKOBbIX KOJie6aHHH). 

npH KonnpoBaHHH h MOflyjmpoBa- 

HHH B03M0)KHbI HeKOTOpbie HCKa- 
aceHHH HH(})OpManHH H3-3a noMex B 

KaHanax cb«3h, hto, ecTecTBeHHo, ycjio^HaeT ynpaBJieHHe. 

MHcjiopMauHH nocTynaeT Ha «bxoh» cooTBeTCTByiomeH noncHCTeMbi — 

npOHexojiHT npneM HH<t>opMauHH. B opraHH3Me «Bxoabi» npencrraBJiaioT 
co6ofi He naccHBHbie «BXOAHbie BopoTa» (pnc. 67). n p h e m HHtJjopMaiiHH 

BeneTca aKTHBHO, nziyT cjio^KHbie nponeccbi noHcxa, c6opa h oT6opa 

cnrHanoB. Heo6xonHM 6bicTpbiH h tohhbih npneM TOJibKo cymecTBeHHbix 
cnrHajiOB, t. e. npneM c H3BecTHoii H36HpaTejibHOCTbK). CnopTCMeH 

nocTOHHHO yHHTca BocnpHHHMaTb hmchho ueHHbie, Hy^CHbie cnmajibi, a 

He Bee. 



Pmc. 67 . 

j3,BH)KeHHe HHtpopMauHH b caMoynpaBjiHeMofi 

CHCTeMe 


1 Kojl ((JjpaHU.) — c6opHHK yejIOBHbIX CHTHajlOB. 

Moayc (jiaT.) Mepa, MoziyjijujHfl, HanpHMep H3MeHeHHe aMnjiHTyzuj hjih nacTOTW 

KOJie6aHHH. 








B CHCTeMe HH(j)opMauHB nepepa6aTbiBaeTCH, npoHcxouHT ee n p e - 
o6pa30BaHHe. 3to He TOjibKo cno)KHbie npouecebi aajTbHeftuiero 
nepeKOflHpoBaHHH, ho h chht eTnnecica a nepepa6oTKa cnrHaJiOB. nojiyna- 

eTCB HOBblft CMbICJl HH(J)OpMaUHH, nOBbllliaeTCH ee UeHHOCTb, CBeaeHHJi 

conocTaBJUHOTCH, o6o6uxaK)TCH h npeo6pa3yioTCH b xoMaaabi. 3 tot 
3 Tan — Hpe3BbiHafiHO BaacHan nacTb ynpaBjieHHH, Tax Ha 3 biBaeMoe «npn- 

HBTHe pemeHHft». Penb HaeT He TOJibKo o co3HaTe:ibHbix, npoH 3 Bo;n>Hbix 
peiueHHHX nenoBexa (Taxnx peiueHHfi OTHocHTenbHO HeMHoro, Manbie uojih 
npoueHTa ot Bcex peuieHHfi). B xn6epHeTHHecxoM cMbicne penb aaeT o 

«peiueHHH» — KOManae, H3MeHHiomefi xa k roTOBHOCTb (nonroTOBHTejibHan 
KOMaHfla), Tax h caMO ABH>xeHHe (nycxoBan, ynpaBJiHioman, xoppexTH- 
pyioman, 3aBepuiaK)iixaH xoMauabi). 

MH(J)opMauHH b npouecce nepepa6oTXH HanpaBjineTCH Ha xpane* 
h h e b « 3 anoMHHaK>mHe ycTpoftcTBa» («naMHTb CHCTeMbi»). C/ienbi bo3- 
^ettcTBHH, cneubi HHcfropMauHH MoryT HMeTb caMbifi pa3JiHHHbifi xapaxTep: 
HanpHMep, ot yMCTBemioft naMHTH (3anoMHHaHHe 3HaHHfi), nyBCTBeHHOtt 

naMHTH (3anoMHHaHHe omymeHHft) no pa6oneft rHnepTpo(J)HH Mbimu (cueabi 

HH(J)OpMailHH OT TpeHHpOBXH). TaXHM 06pa30M, HHCfropMaUHH OCTaBJineT 

cjieabi b opraHH3Me. 

Pa3JiHHaK)T xpaTxoBpeMeHHyio naMHTb (oHa 6biBaeT HHorna 6onee 
OTHeTjiHBa, ho ee cjieubi 6bicTpo CTHpaiOTCH) h nojiroBpeMeHHyio naMHTb, 

xcrropaH ocraeTCH Hanonro (HanpHMep, yMeHne nnaBaTb, ocraioiueecH Ha 

BCK) >KH3Hb). HayHHTbCH HeMy-JIH6o — 3TO C TOMKH 3peHHH XH6epHCTHXH 

HaxonHTb HH(J)opMaiiHK) b naMHTH. PaHee HaxonjieHHan HH({)opMauHH 
H3BJiexaeTCH H3 naMHTH h Hcnojib3yeTcn b juo6om nefiCTBHH. C Taxofi tohkh 
3peHHH o6yneHHe TexHHxe h ee coBepineHCTBOBaHHe — 3 to Haxon.neiiHe hh- 

(J)OpMaUHH. 

HaxoHeu, nepe^ana HH(J)opMauHH b CHCTeMe 3aBepiuaeTCH ee BbiaaMeft 
Ha «Bbixofle» CHCTeMbi. B bi a a h a 6biBaeT HenocpeacTBeHnofl — cpa3y 
nocne nocTynjieHHH b cHcreMy, a Tax>xe c 3aaep>xxofi — nocne h3bjii ichhh 

H3 naMHTH. M 3 noflCHCTeMbi ynpaBJieHHH HHc^opMaunn BbiaaeTCH b BHue 
xoMaHflbi noncHCTeMe HcnojiHeHHH, a H3 Hee y>xe b (JiopMe HBHraTenbHofl 

ACHTejTbHocTH H3MeH5ieT BHeuiHee oxpy>xeHHe h uejiecoo6pa3HO npeo6pa- 
3yeT caMoro nenoBexa b npouecce (i)H3HHecxoro BocnHTaHHH. 

WH(t)opMauHH oToGpa^xaeT npomnoe CHCTeMbi (coxpaHHHCb b naMHTH), 
o6ycjioBjiHBaeT ee HacTonmee (cocraB h crpyxTypy uBHraTejibHoro nefl- 
ctbhh) h npeuonpeuejineT ee 6yuymee (xax Mouenb, o6pa3eu Toro, hto 
6yueT HcnojiHeHo). Mouejib y TpeHepa h cnopTCMeHa b hx co3HaHHH, 
noHHMaHHH HMeeT couep^caTenbHyio, cMbicnoByK) (nornnecxyio) cropoHy. 
y cnopTCMeHa, xpoMe Toro, (JjopMHpyeTCH h ceHcopHbift annapaT (HyB- 
CTBeHHan cropOHa) xohtpojih 3a xouom HcnojiHeHHH. TpeHep noMoraeT 
cnopTCMeHy C03uaTb ny bctbchho- JiornnecxyK) Mouejib, o6pa3eu zuw ob- 
aaueHHH TexHHXoft h ee coBepiueHCTBOBaHHH. 3Ta Mouenb ocHOBaHa Ha 

3HaHHH H noHHMaHHH 6HOMeXaHHHeCXHX 3aXOHOMepHOCTefi HCnOJIHeHHH 
ABHHceHHfi, pe3ynbTaTa ynpa»CHeHHfl h oueHxe uaHHbix nyBCTBeHHoro h 

JiorHnecxoro caMoxoHTponH. 




§ 34. ynpaB/ieMM© ABMmeMMUMii b nepeMeHHwx 

yC/lOBMflX 

ABH)KeHHB Bceraa BbinojiHXK)TCx b nepeMeHHbix ycnoBHHX, kok 6bi hh 
K a3ajiHCb ohh nocroxHHbiMH. Kaacaoe aBJDKeHHe conpoBO>KaaeTCH H3Me- 

HeHHCM MblLLieMHblX yCHJIHtt, noaOvKeHHfl 3BeHbeB Te^a H HX CKOpOCTCft, 
B3aHMO,acflCTBHB C OllOpOfi, C apyrHMH (J)H 3 HHeCKHMH TeJiaMH H cpeaoft. 
Bo3HHKaiOT, H 3 MeHXK>TCfl H HC4e3aJOT BHeiilHHe CHJlbl. TaKHM o6pa30M, 
BHyTpeHHHe h BHeuiHHe MexaHHHCCKHe ycaoBHH nepeMeHHbi. FIo3TOMy 
nepeMeHHbi h noTOKH HH(J)opMauMH, hto h o6ycnoBJiHBaeT npHcnoco6aeHHe 

ABHWeHHft K yCJIOBHflM AeftCTBHfl. YnpaBAeHHe ABHtfCeHHflMH B TaKHX 

ycjiOBHBX Hpe3BbiHafiHO cjio>kho h BMecTe c TeM b npHHUHne oneHb 
coBepuieHHO. 

34.1. OyHKUMOHa/ibHafl CTpyKTypa ABuraTe/ibHoro 

fleMCTBMfl 

<PyHKijuoMa/ibHaH cmpyKmypa deueameAbnoeo deucmeuA — wxo 3qko - 
HOMephocmu maxoeo odbeduneHUH MHOxcecmea 0yHKyu& (0yHtaiuoHaAb- 
hou cucmeMbi, no 77 . K. Anoxuny), Komopoe neo6xoduMO d/w ycneiu - 
noeo peiuemui deueame/ibxou 3adanu. 

flaa BbinojiHeHHH jno6oro nett ctbhh b opramnMe (JjopMHpyeTCH <J)yHK- 

UHOHajibHaa CHCTeMa — o6beaHHeHHe MHoacecTBa (JjyHKUHtt. K hhm otho- 

cxtch 3HepreTHHecKoe o6ecneHeHHe aeficTBHH, caMO ABwraTeabHoe wcnoa- 
HeHue h ynpaBjicHHe TeM h apyntM npoueccaMH. B 6HOMexaHHHecKOM 
acneKTe paccMaTpHBaeTca CTpyKTypa CHCTeMbi zibh^kchh^: ee HBuraTe/ibHas 

CTOpOHa ((JjaKTHMeCKHe TpaeKTOpHH, CKOpOCTH, CHJlbl H Ap.) H HH(J)OpMa- 

LUiOHHan (3aflaHHbie xapaKTepwcTHKH h cnoco6bi ee 4)opMHpOBaHHH). 3aecb, 

ecrecTBeHHO, He paccMaTpHBaJOTCJi acneKTbi ncHXOJiorHMecKwe (noTpe6- 
hocth, ycrraHOBKa h ap.), <j)H3HOJiorHHecKHe (MexaHHiMbi Bbiciuett HepBHOfl 
aejrrejibHOCTH), 6HOXHMHHecKne (npeBpameHHe XHMHnecKofi 3neprHH b Me- 

xaHHHecKyio). 

ynpaBneHHB cwcTeMoft nBn>KeHHft Heo6xoiiHMa npoK^ae Bcero uem» 

ynpaBJieHHH — ^BHraTejibHan 3a^ana aeflCTBiw. 

JJeueame/ibHan 3adana deucmeux eKAtonaem o6myto yeAb cucmeMbt 
deujtceHuu, demaAU3aijuio ee no nodcucmeMaM , nanpaeAemiH onmuMU3Q - 
uuu deuxcenuu u na 3tnou ocnoee mpe6oeaHun k deuxcenuAM. 

06maH ue/ib onp)eAejweT, nero cjieiiyeT iiocTHHb. Y Ka^caofl noacw- 
CTeMbi (3jieMeHTapHoro aeflcTBHH, (J>a3bi) HMeeTCH cbob MacTHaa ue/n» 
(noauenb) Kan Tpe6yeMbitt pe3yjibTaT. TojibKo BbinojiHeHHe Kaacaoft noa- 
cHCTeMoft CBoefi aeTajiH30BaHH0tt HacTHofi noaueaH o6ecneMHBaeT Bbinoa- 
HeHHe o6meft uean. 3 to CBoero poaa pa3aeaeHHe (JjyHKUHfl, cneixnajiH 3 auHJi. 

B cbok) onepeab, Kaxcaaa noaueab aocTHraeTca nyTeM onTHMH 3 auHH, 
yjiymueHHH aBH>KeHHtt b onpeaeaeHHOM HanpaB.ieHHH. ripw onpeaeaeHHH 
3 aaaHH onTHMH3amiH He HacT penb o KOHKpeTHbix aBBDKeHHax, a ToabKO 
b o6meM BHae onpeaeaaeTca, Hero hmchho b 3Tott noacHCTeMe caeaycT 
ao6wBaTbca (HanpHMep, yMeHbuiHTb conpoTHBaeHHe Boabi, yMeHbiiiHTb 

TpeHHe). H aHIHb Ha 3TOfi OCHOBe B03HHKai0T H yTOHHJUOTCa KOHKpeTHbie 

Tpe6oBaHHa k ABH>KeHHHM. TaxoBo aorHHecKoe nocTpoeHHe aBHraTeabHOfl 
3aaanH (no X. X. Tpoccy) b Tex aeflcTBHax, KOTopbie HeaoBex co 3 HaTeabHO 
coBepineHCTByeT. Mohcho CHHTaTb, hto aBHraTeabHaa 3aaana h npea- 
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CTaBJifleT co6ofi Monejib Tpe6yeMoro neficTBHa (no H. A. EepHiuTeftHy). 

OHa BianoHaeT, cnenoBaTejibHo, 3aj!iaBaeMbifi[ pe3yjibTaT, a Taioxe Ha- 

npaBJieHHH h cpencTBa coBepmeHCTBOBaHna ee nocnnKeHHa. 

npH Ha/iHHHH 6ojiee hjih MeHee pa3BepHyTofi nBHraTe;u>HOft 3 anaaM 
noaroTOBKa cnopTCMeHa BeneTca 6ojiee coBepmeHHO — y Hero co3naK)TCH 
nporpaMMbi ynpaBjieHna. 

flpospOMMbi ynpaeneHun eK/itonatom 6bipa6omaHHbie eoiMOjtcHOcmu 
ebino/iHenuH deiiowenuu (deueame/ibHbie Kcmecmea u naebiKiu u npucno - 
co6/ieHUM ux k nepeMeHHbiM yc/ioeiviM deueame.abHoeo deucmeun. 

B npouecce (J)H3HHecxoro bociiht aHHa pa3BHBaiOTca ziBHraTenbHbie 
KanecTBa, (JiopMHpyiOTca ABHraTenbHbie HaBbiKH, co3ziaiOTca bo3mo>khocth 

peuieHHB ABHraTejibHbix 3anaH. HecKOJibKo o6o6maa, mojkho cxa3aTb, hto 

c tohkh 3peHHH ynpaBjieHna HBH>KeHHBMH TpeHHpoBKa o6ecnenHBaeT 
HaKonjieHHe uBHraTe/ibHbix B03M0>KH0CTeH Ha ochobc Bpo>xneHHbix bo3- 
mokhoctch, HaKOiuieHHe MHO>KecTBa nporpaMM ynpaBjieHna. 

(PopMHpoBaHHe nporpaMM ynpaBjieHna — oneHb MHorocTopOHHnft npo- 

uecc noTOMy, hto h caMo ynpaBjieHne HMeeT MHoro ctopoh. Tax, 
H. M. Amocob pasjiHHaeT nporpaMMbi nonroTOBxn (npexiBapnTejibHoe 
H 3 MeHeHne coctohhhh nepen nencTBneM h b xone caMoro nefiCTBna, nepeu 
xa)Knofl ero (fra30H), nporpaMMbi Bbi6opa (onpenejieHna BapnanTa, Han- 
6oJiee cooTBeTCTByiomero H3MeHaioiuHMca ycjiOBnaM), nporpaMMbi cjie- 
aceHna n cjinneHna (conocTaBJieHHe (jjaxTnHecxoro BbinojiHeHna h onxn- 
MajibHon nporpaMMbi b naHHbix ycjiOBnax), nporpaMMbi nejni (mo6hjih- 
3auna bo3mo>khoctch nepecTponxn ziBH>KeHHfi npn noMexax zuia coxpaHeHna 
onTHMajibHoro BapnaHTa nencTBna), nporpaMMbi ycnjieHna (aBapnfiHbie 
nporpaMMbi nocTJOKenna nejin naace He JiyniiiHM BapnaHTOM, ncnojib3o- 
BaHHe pe3epBOB b th^kcjioh CHTyaiiHH) h np. Ka>Knaa H3 HaiBaHHbix 
nporpaMM Tax>Ke Tpe6yeT MHorHX 6ojiee neTajiH30BaHHbix «noanpi r 
paMM». 3 to n He ynnBHTejibHO, Tax xax ynpaBJieHne nBH>KeHHflMH HenoBexa 
OTHOCHTca k cno>KHeHmHM nponeccaM. TaxHM o6pa3GM, nporpaMMa 
ynpaBjieHHa npenonpenenaeT nyTb h cnoco6bi peineHHH 3aAan c iicnonb- 
30BaHHeM co3,aaHHbix B03M0>KH0CTeH Ha ocHOBe conep>xainHxcfl b ziBHra- 
TejibHofl 3anane Tpe6oBaHnn. 

KoHTponb 3a BbinojiHeHHeM nporpaMMbi ocymecTBJiaeTca npii noMomw 
CHmanoB o6paTHon cb«3h: ohm o6ecneHHBaiOT cjie>KeHHe, cjiHHenne, no- 
npaBKH, nepecTpoilKH h npyrne nponeccbi 1 . B 3 tom xoHTpone npn 
BbinojiHeHHH <J)H 3 HHecKHX ynpaacHeHHft, oco6eHHO b cnopTe, xpaftHe Ba>KHoe 

MeCTO 3aHHMaeT CaMOKOHTpOJlb Ha OCHOBe OTHeTJIHBbIX HBHraTenbHblX 
npeacTaBjieHHft h noHHMaHna MexaHH3Ma nBH>xeHiiH. 

HTax, ynpaBjieHHe nBH>KeHHHMH ocymecTBJiaeTca 6naronapa nepenane 
h nepepa6oTKe HH(J)opManHn: ycTaHaBJiHBaeTca ziBHraTejibHaa 3ajiaHa; 
Bbi6HpaiOTCH Heo6xonHMbie, Bbipa6oTaHHbie 3apaHee b npouecce TpeHH- 
Pobkh nporpaMMbi, a Taioxe co3naK)TCH HOBbie; nepenaiOTca xoMaaabi 
MbimuaM (npoH3BOJibHbie h aBTOMaTHHecxHe); BeneTca xoHTpojib 3a xohom 

aeftCTBHH; BHOCHTCH KOppeKUHH. KopOHe TOBOpa, B (JjyHKUHOHaJlbHyiO 


B OHeHb 6bICTpbIX TOHHbIX ABHXCeHHflX KOppCKLIHH He yCneBaiOT np0H30HTH; TOHHOCTb, 
no-BHiiHMOMy, ^ocTHraeTCH 6jiaroiiapfl paHee Bbipa6oTaHHbiM (nocTOBHHbiM) KOMaHnaw b ot- 
HOCHTejlbHO nOCTOBHHblX yCJlOBHflX. 



CTpyKTypy BXOA»T 3aKOHOMepHOCTH KaK (J)OpMHpOBaHH5I flBHraTeJILHOft 

3anaHH (3anaHHH Ha 6ynymee), Tax h nonroTOBKH h peajiH3anHH npo 
rpaMMbi ynpaBneHHa (Bbipa6oTaHHbie 3apaHee bo3mo}khocth). 

34.2. 0nTMMM3aunH ynpaB/iem/m 

OnmuMU3aituH ynpae/ieHUH e cnopmuQHOU mexHUKe eK/itouaem noucK 
onmuMa/ibHou Mode/iu deueame/ibHoeo deucmeuR (npedMema o dyne huh), 
nymu eeo nocmpoenuH (MemoduKu odyneHun) u Hau6o/iee coeepuieHHoeo 

ebino/inenuH deucmeun. 

OnTHMH3aima MonejiH ocyinecTBjweTCH nocpencTBOM HaynHbix uccjie- 
noBaHHii pa3JTHHHbix ctopoh h neTaneH MexaHH3Ma nBHraTejibHbix neii- 
ctbhh. l^enocTHaa Monenb ctpohtch Ha ocHOBe 3KcnepHMeHTajibHbix 

AaHHbix, TeopeTHHecKoro aHanH3a h npaKTHHecKoro noHCKa. 

O n t h m y m (hto-to HaH6ojiee cooTBeTCTByiomee 3aaane b naHHbix 

yCJIOBHHX) MOHCeT 6bITb TOJIbKO OflHH 1 . ECJIH 7KQ H3MeHHK)TCH yCJIOBHH, TO 
H3MeH«eTCH H OnTHMyM. Ho Tax KaK yCJIOBHH ,ZXBH>KeHHH nepeMeHHbl, TO 

h xa>KAbiM ycnoBHAM cooTBercTByeT cboh onTHMyM. npH 6ojiee hjih MeHee 
cxoaHbix ycjiOBHHX HMeiOTCH 6ojiee hhh MeHee cxonHbie, 6jiH3KHe onTH- 
MyMbi, hx BapnauHH. HHane roBopa, HMeeTca xax 6bi BapHaTHBHbifi 
onTHMyM, npHcnoca6jiHBaiomHHC5i k nepeMeHHbiM ycnoBHHM. Taxofi on¬ 
THMyM HMeeT nonycTHMbie rpaHHnbi otkjiohchhh, b npenenax kotopmx 
coxpaHHeTCH onTHMajibHOCTb KaK Jiynmee cooTBeTCTBHe nporpaMM yn- 
paBJieHHH ABHraTejibHOH 3 anaHe. H 3 TaKoro pemeHHH Bonpoca BbiTeKaeT 
nenarorHHecKaa ycTaHOBKa: HCKaTb He ezmHCTBeHHbiH tohhbih onTHMyM, 
a Bbipa6aTbmaTb cnoco6HocTb BapbHpoBaTb ero cooTBeTCTBeHHO yc;io- 
bhbm, coxpaHHA 3 thm bo3mo5Khocth nocTHHceHHB Bbicuiero pe3yjn>TaTa. 

OnTHManbHaa TexHHKa MoaceT 6biTb nocTpoeHa TOJibKO onTHMajibHOH 

MeTonHKOH. Ecjih b MeTonHKe Hcnojib 3 yK)Tc» He HaHjiynuine nyTH, no- 
nycKaHDTCH npocneTbi, cTOHKHe ouih6kh b TexHHKe, to cjienbi hx TaK hjih 

HHane ocTaHyTca b cncTeMe nsHHceHHH. B TpynHbix ycjiOBHax copeBHO- 

BaTeJlbHOH 6opb6bI, npH BbICOKOM 3MOHHOHaJIbHOM H (J)H3HHeCKOM Hanpjl- 
HceHHH, 3th cnenbi MOryT «BcnjibiTb» h TexHHKa oKanceTca He onTHMajib- 

HOfi. OcHOBOH OnTHMaJIbHOH MeTOJJHKH o6yHeHHH H COBepiUeHCTBOBaHHJI 

cny>KHT m one jib panHOHajibHOH tcxhhkh, noHHMaHHe oco6eHHOCTen ee 

neTanen, hx B3aHMocBH3en, rny6oKoro CMbicna Kancnoro Tpe6oBaHHH k 

nBHHCeHHHM, T. e. 6HOMexaHHHeCKOe o6oCHOBaHHe TeXHHKH. 

OnTHMH3auHH npenMeTa h MeTonnKH o6yneHHH nojnKHa npHBecTH h 

k onTHMH3auHH HcnonHeHHH. AaHHbie 6HOMexaHHnecKoro o6ocHOBaHH« 

cnopTHBHOH TeXHHKH h cny^caT nnn Toro, HTo6bi HafiTH Bee 3 th tph 3 BeHa 

onTHMH3anHH TexHHHecKoro MacrepcTBa cnopTCMeHa. 

34.3. OopMMpOBaHHe m coBepiueHCTBOBaHMe cMCTeM 

nBMWeHHH 

npH o 6 yneHHH HOBbiM ynpa>KHeHHHM: a) Hcnonb 3 yiOTCH cooTBeTCTBy- 
HDiiiHe, paHee ccJiopMHpoBaHHbie noncncTeMbi nBiwceHHH; 6 ) 3aTopMancH- 
BaioTCH noncncTeMbi, HenpHronHbie nna peuieHHH naHHofi 3ananH; b) (J)op- 

Korjia roBopflT «caMbiH onTHMajibHbiii», HCKaxcaiOT cyTb ijohjiths onTHMyMa: MoryT 

6 biTb BapwaHTbi 6 jiH>Ke k onTHMyMy hjih najibiuc ot Hero. «He cavtbiH onTHMajibHbiH» — 3TO 
npocTo He onTHMajibHbiH. 
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MHpyiOTCH HOBbie nOXICHCTeMbl, Heo6xOflHMbie flJIH peilieHHH HOBOH ilBH- 

raTe^bHOH 3anaHH, h r) npoHcxonHT (Ha 3 toh ochobc) (JiopMHpoBaHHe 

CTpyKTypbl BHOBb C03flaBaeM0H CHCTeMbI JIBHJKeHHH. 

flBHraTejibHaa neaTejibHocTb nenoBeKa OTjiHHaeTCH npe3BbiHaHHofl cno- 

Co6HOCTbK) H K (J)yHKUHOHaJlbHOH nepeCTpOHKe, H K HaKOIlJieHHK) (J)OpM 

noBeneHHH. C B 03 pacT 0 M h HaKonjieHHeM ziBHraTejibHoro onbiTa co3naiOTCfl 

BCe 60 JlbHIHe B03M0HCH0CTH HCn0Jlb30BaHHB paHee OCBOeHHbIX HBH>KeHHH. 
IlocKOJibKy B03HHKaeT HOBaa aBHraTejibHaa 3anana, nnn ee peineHHH 
Heo 6 xonHMa Bbipa 6 oTKa hobbix noncHcreM abh^kchhh h BMecTe c TeM 


no^aBJieHHe Tex noncHcreM, KOTopbie He MoryT 6biTb Hcnonb30BaHbi, ho 
MoryT noMeuiaTb pemeHHio hoboh 3 anaHH (Jl. A. Op6enH). 

IlpHcnoco6jieHHe cTapbix noncncreM, o6benHHeHHe hx c hobbimh, na 
eme npn topmokchhh HenpnronHbix, abjihiotcji cjio^khbim zuiHTejibHbiM 

npOIieCCOM yCTaHOBJieHHH HOBbIXB 3 aHMOneHCTBHH — (J)OpMHpOBaHHfl HOBOfi 
CTpyKTypbl lXeJIOCTHOH CHCTeMbI £BH>KeHHH. CTpyKTypbl nOZICHCTeM 06b- 
ejIHHJIIOTCH, COHiaCOBblBaiOTCfl. TpyflHOCTefi npH 3 TOM B 03 HHKaeT HeMaJIO, 

xoTH 6 bi H3-3a pa3JiHHHH xapaKTepa noncncTeM, hx BpeMeHHbix xapaK- 

TepHCTHK (b HaCTHOCTH, pHTMOB), CTeneHH COBMeCTHMOCTH, yCTOHHHBOCTH 

k noMexaM, oco 3 HaBaeMOCTH h a p. 

npH nOCTpoeHHH CHCTeMbI ABH)KeHHH CTaBHTCH pan 3 anan. npexcne 

Bcero Heo6xoxiHMO 03HaK0MJieHnec hobbim ynpa>KHeHHeM (paccxa3, 
noKa3) — co3AaHHe moacjih ynpaacHeHHH, ycraHOBJieHHe Tpe6oBaHHfi k ero 
BbinojiHeHHio. 03HaKOMjieHHe BKJHonaeT b ce6a TeopeTHnecKoe noHHMaHHe 
BHeuiHeii KapTHHbi (onncaHHe) h MexaHH3Ma (o6bacHeHHe) ziBH^ceHHft, hx 

KHHeMaTHKH H AHHaMHKH, C03AaHHe 3pHTejIbHOrO o6pa3a npH Ha 6 jHOAeHHH 

3 a noKa30M h oco6eHHO nojiyneHHe ABHraTenbHbix omymeHHH npn nepBbix 
nonbiTKax BbinojiHeHHa ynpaacHeHHa b nenoM hjih nonBOAamHX k HeMy 

ynpa^HeHHH. B pe3yjibTaTe 03HaK0MJieHHH co3naeTca ABHraTejibHoe npen- 

craBjieHHe 1 .3to iipohcxoziht He cpa3y, a HepeziKo nocne MHoroKpaTHoro 
noBTopeHHH c yTOHHeHHeM Ha nocjieziyiomHx cTyneHax o6yHeHHa. B ochobc 
03HaK0MJieHHH jie^caT MeTOzibi paccKa3a, noxa3a h npo6Horo BbinojiHeHHB 


ynpa^CHeHHB. 

CjiexiyiomaH rpynna 3 azian — ocBoeHHe pa 3 yHHBaeMoro ynpa>KHe- 

hhh hjih ero neTaneH. Oho npozjojpKaeTCH zio Tex nop, noxa cnopTCMeH 

He CMO>KeT B OCHOBHOM npaBHJlbHO H yBepeHHO BbinOJIHBTb Tpe60BaHHH 

k ziBH^Ke hhhm. FIocTpoeHHe CHCTeMbI bo3mo^cho npeHMymecTBeHHO aHa- 

• JiHTHHecKHM nyTeM: c noMombio nonBOznimHX ynpa>KHeHHH (JiopMHpyiOTCH 

3JieMeHTbi 6ynymefl CHCTeMbI, a noTOM H3 hhx cKjianbiBaeTca uenoe 
ynpa^HeHHe (HanpHMep, b rnMHacTHKe). fljia ocbochhh pjina ynpa^cHeHHfl 
6onee npnrozieH npeHMyinecTBeHHO CHHTeTHHecKHH nyTb: cHanajia b o6ineM 
Bime co3naeTCH uenoe, a noTOM coBepineHCTByiOTca ero neTann (HanpHMep, 

B nnaBaHHH). 06a nyTH TeCHO CBH3aHbI, npHMeHHIOTCH B 3aBHCHMOCTH OT 

oco6eHHocTeH pa3yHHBaeMoro ynpa)KHeHHH, MoryT HepenoBaTbca no xoay 
o6yMeHHH. 

TpeTbH rpynna 3 anan CBH 3 aHa c npHMeHeHHeM ynpa)KHeHHH nnsi 


1 ZlBHraTejibHoe npencTaBJieHHe ecTb pe 3 yjibTaT nyBCTBeHHoro no3HaHH» h a6cTpaKTHoro 
MbiuijieHHB. Oho BKjiK>HaeT o 6 mHe cBeneHHH o /iBHJKeHHJix, HHziHBHjiyajibHbiH onbiT h npHeMbi 

CaMOKOHTpOJIB 33 J3BH5KCHHJIMH. B H 3 BCCTHOH Mepe 3TO h ziBHraTejibHas 3anaHa, H nporpaMMa 

ynpaBjieHH». 




noBbimeHHH 3(J><j)eKTHBHOCTH ynpaJKHeHHH (AOcnoKemw 6ojiee Bbi- 

coKoro pe3yjibTaTa) HHaae)XH-ocTH ero HcnojmeHHH (npn 3aaaHHOM 
pe3yjibTaTe). 

Bee TpH rpynnbi 3aaan cTaBHTca He TOJibKO npH HanajibHOM (Jjopmh- 

poBaHHH CHCTeMbi ABHJxeHHft, ho h b npouecce aajibHeHiuero coBepiueH- 

CTBOBaHHa TexHHKH cnopTHBHbix ynpa>XHeHHfi. ri03T0My 3TO He nocjie- 

AOBaTejibHbie 3Tanbi o6yneHHB, oflHOxpaTHO cMeHaioiuHe Apyr apyra; 3 th 

3a^aHH CTaBBTCB CHOBa H CHOBa, MHOrOKpaTHO H Ka^Cflblft CJieayiOmHH pa3 

Ha 6ojiee bbicokom ypOBHe. 

CoBepmeHCTBOBaHHe tcxhhxh HaHHHaeTca nocjie 3aBepmeHHa (b oc- 

HOBHOM) (J)OpMHpOBaHHB CHCTeMbi ABHHCeHHH h npoziojpxaeTCfl b TeneHHe 

Bcero BpeMeHH, noxa cnopTCMeH TpeHHpyeTca. B ocHOBe coBepmeHCTBo- 
BaHHH TexHHKH (J)H3HHecKoro ynpancHeHHH jie>XHT nepeerpofixa CHCTeMbi 
^BH)KeHHH, oco6eHHO ee crrpyKTypbi. B 3 aHMOAeHCTBHfl Me^y ee 3jieMeH- 
TaMH npHo6peTaiOT Bee 6o;iee ynopaaoneHHbift xapaxTep; OTxjioHeHiw 

B HCnOJIHeHHH £BH>XeHHH, CBB3aHHbie C HX HeflOCTaTOHHbIM COBepiHeHCTBOM, 

yMeHbmaiOTCH; npHcnoco6HTejibHbie H3MeHeHHH, Hao6opoT, pacniHpjnoT 
rpaHHUbi ,aonycTHMbix otxjiohchhh npn pa3HOo6pa3Hbix nepeMeHHbix 
ycjiOBHHx; yBejiHHHBaioTCH noMexoycroftHHBocTb h HaAe^KHocTb HcnonHe- 
hhh, HCHe3aiOT cnyHaHHbie cymecTBeHHbie oTXjioHeHHH. 

§ 35. HanpaB/ieHMe pa3BHTMH cmct6m ABi/DKeHuft 

CnopTHBHO-TeXHHHeCKOe MaCTepCTBO 3aBHCHT OT COBepmeHCTBa CH- 
CTeM ABH^KeHHH, KOTOpbie B IipOUeCCe TpeHHpOBKH nOCTOHHHO nepeerpa- 

HBaiOTca 6jiaroAapH ynpa>XHeHHK). Xoa nepecrpoHXH o6ycjiOBjiHBaeTCfl 

BHeiUHHM B03AeHCTBHeM. Ho OIipeAeJIHIOIHHMH BBJIJHOTC5I BHyTpeHHHe (J)aX- 
TOpbl — B3aHMOAeHCTBHH MOK^y nOACHCTCMaMH H HX 3JieMCHTaMH, BHyT¬ 
peHHHe crrpyKTypbi, co 3 £aBaeMbie ynpaBjieHHeM. McroHHHKaMH «caMO- 

ABH>KeHH5I», pa3BHTHH B vKIIBblX CHCTCMaX CJiy^aT BHyTpeHHHe IIpOTHBO- 

peHHH. HanpaBjieHH« pa3BHTHB cncreM abh^chhh hmciot np othb opeHHBbift 
xapaxTep. 3HaHHe 3 thx HanpaBJieHHH pa3BHTHH o6ecnenHBaeT B 03 M 0 >KH 0 CTb 

B 03 ACHCTBHH Ha pa3BHTHe CHCTCM ABHHCeHHH H ynpaBJieHHe HMH. 

35.1. 1/lHTerpaqnH h AM<pcpepeHUMaunH 

M HTerpauHH npeACTaBJiaeT co6oh o6beAHHeHHe MHO^xecrBa abh- 

JKeHHft B eflHHOe uejioe Ha OCHOBe HX B3aHMOAeHCTBHH npH nOAHHHeHHH Bcex 
nacTHOCTefl cahhoii uejin aeftcTBHH. 

MHTerpauHB npOHBJiaeTCH bo bjihbhhh abh^kchhh zipyr Ha Apyra. Ecjih 

ABH>KeHHH B nOflrOTOBHTeJIbHbIX (J)a3ax BbinOJTHeHbl npaBHJIbHO, to b 

cJieayiomHX 3a hhmh HcnojiHHTejibHbix cj)a3ax abh^kchhh jx ohhchbi 6biTb 

6ojiee 3(J)^)eKTHBHbiMH. OuiH6Ka, AonymeHHaa b npeflbwymHX (jja3ax, 

66biHHO npoBBjiaeTCJi h b nocjieAyioiHHX, ho mo»cct Bbi 3 bmaTb h oahob- 

peMeHHbie H3MeHeHHB B ABHHCeHHHX ApyrHX 3BeHbeB. 

fljia HHTerpauHH xapaxTepHO noAHHHeHne Bcex ABH^ceHHH o6meft uejin. 
Oho npoBBJiaeTca b HanpaBjieHHOCTH Bcex ABH^eHHft cnopTCMeHa Ha 
peiueHHe onpeziejieHHoft ABHraTejibHofl 3aziaHH. Tax, b ynpa>XHeHHflX Ha 
3 a,aaHHyK) bhcuihiok) xapTHHy hjih MaxcHMajibHO H3MepaeMbiH pe 3 yjibTaT 









npaKTHnecKH He 6biBaeT jihiuhhx, cnynaftHbix iiBHXceHHfi. Bee ohh iiejie- 

coo6pa3Hbi, t. e. cooTBeTCTByiOT CBoeMy uejieBOMy Ha 3 HaHeHHio. HHTer- 

pauwa ABHraTejibHoro cocTaBa b CHCTeMy ocyiuecTBnaeTca nocpeacTBOM 

(JjOpMHpOBaHHfl CTpyKTyp, o 6 'be ( aHHHK)IIXHX MHO^CeCTBO HBH)KeHHfl B 


CHCTeMy 


flHitMtep 


pa3JiHneHHe 


uejiofi CHCTeMe MHoacec 


TBa HeoziHopoAHbix cocraBHbix nacTett (aeTaneft) o6ecneHHBaeTca cneuHa 


jiH3auHefl 3 JieMeHTOB CHCTeMbi ABH)KeHHft h onpeaeneHHeM 


po/iH. HeM 


npaBHJibHee noHHMaeT cnopTCMeH TexHHKy, HeM jiymue eK> BjiaaeeT, tcm 
6onee tohko MoaceT ee OTpa6aTbiBaTb, pa 3 JiHnaTb h itph Heo6xoaHMOCTH 

KOHTpoJiHpOBaTb 6ojiee <opo6Hbie, ho BaatHbie neTajin. 

B Ka^bift nepnoa nonroTOBKH cymecTByiOT BeayuiHe aneMeHTbi h 


crpyKTypbi 


KOTOpbie cnopTCMeHy Hy>KHO o6pauxaTb oco6oe BHHMaHHe 


Heo6xoflHMO 3HaTb, Ha HeM KOHueHTpHpoBaTb BHHMaHHe, Ha mto ero 

CBoeBpeMeHHO nepeKJHonaTb, xax pacnpenenaTb ero Ha pan o6i>cktob, xax 

coxpaHBTb ero ycrofiHHBOCTb. Co 3 HaTeabHaa TexHHHecxaa noaroiOBKa 
HeB03MO>KHa 6e3 aHdjcbepeHHHauHH CHCTeMbi. 


HaH6oaee CBa3aHbi 3JieMeHTbi b HH 30 Bbix 


CHcreMax. Flo Mept hx 


yKpynHeHHa B3aHMOCBH3H CTaHOBHTca cjia6ee t 3HanHT, pacHaemiTb 3Jie- 
MeHTbi npoiixe. Ha H3oanpOBaHHOM BbinojiHeHHH Taxnx noacncTeM ocuoBaH 


noaQop 

HeHHfi. 


amnx, HMiiTaitHOHHbix, HacrrpoeHHbi 


H 


P> 


ynpa>K 


B nocrpoeHHH cucreMbi ziBHaceHHfi npoaB;iaK>Tca TeaueHunH h k 
HHT erpauHH cocraBa ( 06 'beaHHeHHK) naerrefl b ue/ioMj h k an(J)4)epeHUHauHH 
CHCTeMbi (pacHaeHeHiiio uejioro Ha nacTH). ABH>KeHna b pe3>JibTaTe 

eHUHtf pa3BHTHa cTaHOBHTca h 6o/iec o6beaHHef.HbiMH, 

ueJiocTHbiMH h b to *e BpeMa 6ojiee neTajiH3HpoBaHHbi mh . 


B npouecce TpeHHpoBKH no Mepe Heo6xoaHMOCTH 
nyTb HBjiaeTca BeaymnM. 


apyi oft 


35.2. CTa6n/iM3aunfl h BapnaTHBHOCTb 


Cia 6 HJiH 3 auHfi CHCTeMbi ABH>KeHHft paccMaTpHBaeTca xax no* 

BbimeHHe ee ycTOHHHBOCTH, aocTH>KeHHe nocToaHCTBa BbicoKoro pejyjib- 
TaTa nyTeM yMeHbiiieHHa BJinaHHa c6nBaioiHHX B03aeflCTBHft (noMex). 

CTa6HjiH3auHa CHCTeMbi aocTHraeTca coxpaHeHHeM pemaiomux xapax- 
TepncTHK b npeaeaax aonycTHMbix oTKaoHeHHtt; 3 to o 6 ecnenHBaeT yc- 
ToftHHBOCTb pe 3 yabTaTa, xotb h He coxpaHaeT a 6 comoTHO nonHofl no- 
BTopaeMocTH Bceft CHCTeMbi bo Bcex aeTaaax. 

Haae)KHOCTb BbinonHeHHa cnopTHBHoro yTipa^KHenna bo MHoroM 3a- 

BHCHT OT yCTOftHHBOCTH (CTa 6 HabHOCTH) CHCTeMbi ZlBH)KeHHfl K c 6 HBaK)LlIHM 

B03aeftcTBHHM. Kax H3BecTHO, npn BbinoJiHeHHH >Tipa>KHeHHa Bceraa 

6biBaiOT 6onee hjih MeHee 3 HaHHTe;ibHbie oTKjioHeHHH ero xapaxTepucTHK. 
CTa6HJiH3auHa CHCTeMbi xax noBbiiueHHe ee ycr oAhhbocth xacaeTca He 


Bcex oco6eHHocTefi nBH^ceHHft, a tojibko rnaBHbix 


CTOHHCTBa BbicoKoro cnopTHBHoro pe3yjibTaTa 


peuiaiomHX ansi no- 


noCKOJIbKy HeB03MOHCHO nOJIHOCTbK) yCTpaHHTb OTKJIOHeHHB, BblHB- 

Jwk)t xapaKTepHCTHKH, onpeaejiHioiixHe pe3ynbTaT >Tipa^KHeHHai ynep)KH- 

BaiOT hx OTKjiOHeHHa b flonycTHMbix npenenax, Bbixoa 3a KOTOpbie cHH)xaeT 

pe 3 yjibTaT. B rpynne ynpaacHeHHfi Ha 3 anaHHyio BHeuiHioio xapTHHy 




(rHMHaCTHKa, npbI>KKH B BOay H Zip.) pemaiOIIXHMH HBJIHIOTCH KHHeMaTH- 
necKHe xapaKTepncTHKH; b rpyniie ynpa^KHeHHii Ha MaKCHMajibHwfi pe- 
3yjibTaT (nnaBaHHe, jierKaa aTJiCTHKa h zip.) — ziHHaMHnecKHe; b rpynne 

npoTHBo6opCTB (Hrpbi h eziHHo6opcTBa) — 3TO npCHMyiUCCTBeHHO Tpe6o- 

BaHHfl K TOHHOCTH (npOCTpaHCTBCHHOft, BpeMeHHOft, TOHHOCTH yCHJIHft) 

b 3aBepuiaiomHe m OMe ht bi zieftCTBHft ajih pa6oHHX tohck Tejia cnopTCMeHa. 

3aziana CTa6HjiH3aiiHH cHCTeMbi ziBHHceHHft 03 HanaeT CTpeMJieHHe co- 
xpaHHTb BbicoKwe pe 3 yjibTaTbi ynpaa<HeHHft, a He Bee ee oco6eHHOcTH. 

BapHaTHBHOCTb KaK HeH36e>KHbie OTKJIOHeHHH 3 JieMeHTOB H 

CTpyKTyp (BbiHBjiaeMbie no xapaKTepHCTHKaM ziBH>KeHHft) HMeeT pa3JiHHHoe 
npoHcxo>KzieHHe h 3HaneHHe. npHcnoco6HTezibHbie h KoppeKiiHOHHbie H3- 
MeHeHHa npecjieziyiOT uezib coxpaHHTb otkjiohchhh b zionycTHMbix npe- 
ziejiax. FIpHcnoco6HTejibHbie H3MeHeHH« CHH^caiOT B03M0>KH0CTb 6yziyniHx 

CymeCTBeHHbIX OTKJIOHeHHft, KOppeKLIHOHHbie — yCTpaHJHOT y>KeB03HHKIIIHe 
OTKJIOHeHHH. 3(J)(J)eKT npeziBapHTejibHbix nojie3Hbix H3MeHeHHH zibkhcchhA 

3aBHCHT OT HyBCTBHTeJIbHOCTH OpraHOB, CHrHaJIH3HpyiOIlIHX O npH6jIH)Ke> 
HHH B03MymaK)IHHX B03ZieflCTBHft, a TaK>Ke OT 6bICTpOTbI H TOHHOCTH 

peaKUHH ynpaBjiHiouiero h HcnojiHHTejibHoro annapaTOB. Bo3MymaiomHMH 

B03ZieftCTBHHMH MOryT 6bITb.* ZieflCTBHH npOTHBHHKa, OUIH6Ka napTHepa, 

TpaBMa, HeoHCHziaHHbie H3MeHeHHH oKpyncaiomeH cpezibi h zip. KaK bhziho, 
noMexH oneHb pa3Hoo6pa3Hbi. Ohh no-pa3HOMy bjihhiot Ha caMbie 
pa3JiHHHbie oco6eHHocTH jxBuyKQuuPi. OTciona BbiTeKaeT Tpe6oBaHHe mho- 

TOMepHOCTH nOMeXOyCTOftHHBOCTH — C03ZiaHHH TOTOBHOCTH K 6opb6e c 

pa3HOo6pa3HbiMH noMexaMH. 

no Mepe nOBbILUeHHfl MaCTepCTBa yTOHHHIOTCfl XapaKTepHCTHKH zibh- 

HceHHfi pa6oHHX ToneK, yMeHbmaeTCH hx pa36poc. 3to oco6chho npoHB- 
jiaeTCH b OTBeTCTBeHHbie (J)a3bi ziBHHceHHfl. ^onycTHMbie rpaHHiibi npn- 
cnoco6nTejibHbix H3MeHeHHtt, Hao6opoT, pacuinpHiOTCH. npw OBJiazieHHH 
ynpa>KHeHHeM otkjiohchhh y HOBHHKa CHanajia yBejiHHHBaiOTCH (noHCK 
pemeHHH), a noTOM hx zwana30H cyn<aeTCH (Bbipa6oTKa onTHMajibHOfl 
CHCTeMbi, ycTpaHeHHe jihuihhx ziBHH<eHHft). no Mepe pocTa MacTepcTBa 
npHcnoco6HTejibHa« BapnaTHBHOCTb BHOBb pacuiKpaeTCH, oco6chho b npo- 

THBo6opCTBaX. 

CjieziOBaTejibHo, uejieHanpaBjieHHafl BapnaTHBHOCTb CHCTeMbi o6ecne- 
HHBaeT cHH>KeHHe zieftcTBHH noMex zijih CTa6HjiH3aiiHH pe3yjibTaTa, a 3 to 
noBbimaeT h HazieH<HOCTb BbinojiHeHHH ynpancHeHHH. C 3Tofi tohkh 3 peHHH 
crtpaBezuiHBO roBopHTb o BapHaTHBHocTH, cra6HjiH3Hpyioiiiefl CHCTeMy. 

35.3. CTaHflapTM3aunH h MHziMBnziya/in3auMR 

CTaHAapTH3aiiHH ziBH>KeHHfi HanpaBjieHa Ha o6ecneneHHe eziH- 
, Hbix Tpe6oBaHHft k coBpeMeHHoft HaH6ojiee pattHOHajibHofl TexHHKe 1 . 

06pa3eu b TexHHKe o6o3HanaiOT tcpmhhom «CTaHziapT» (aHm.) h 
« 3TajiOH» (cJipaHii.). Ho craHnapT h 3TajioH KaK noHHTHH npHHiiHnHaJibHO 
OTJiHHaioTCH zipyr ot zipyra. CraimapT npeziycMaTpHBaeT onpeziejieHHbie 

zionycKH — pa3HHiiy Mencziy HaH6ojibuiHMH h HaHMeHbiiiHMH aHaneHHHMH 

* 

1 B Ka*abiH nepwozi pa3BHTHJi cnopTa cymecTByeT Tax Ha3WBaeMa» coBpeMeHHa» TexHHKa. 
OTBenafl Tpe6oBaHH«M npaBHJi cope bhobbhhh, ito HaH6ojiee pauHOHajibHan TexHHKa, cjio*hb- 
uiaflcs b pe3yjibTaTe nowcKa, OT6opa h 3aKpenjieHH« b npaKTHice HaH6ojiee coBepuieHHoro 


npeaejibHoro otxaohchha. 3th otkaohchha b 3bbhchmocth ot npaxTH- 

qecKHX TpedoBaHHft MoryT 6biTb 3HaHHTenbHbiMH. 3TajioH — 3 to oneHb 
TOHHbifi o6pa3eu aj ia H3MepeHHH. B hcm Toace ecrb norpeuiHOCTH, ho ohh 
^ oJi^Hbi 6biTb Hcne3aiome Majibi. CjieAOBaTejibHO, iiohckh 3TajiOHa tcx- 

hhkh npe^nojiaraiOT CTpeMjieHHe caenaTb TexHHKy Bcex cnopTCMeHOB 

He 3 aBHCHMO OT HX HHAHBHAyaAbHbIX OCo6eHHOCTett OAHHaKOBOft. riOHCKH 

>xe cranaapTa 03Ha4aiOT npn3HaHHe (JjaxTa BapHaTHBHOcTH tcxhhkh, 

nOHHMaHHe He TOAbKO HCH36e>KHOCTH, HO H Heo6xOAHMOCTH OTKJlOHe- 
HHtt — npHCnOCo6HTeJIbHbIX H KOppeKIXHOHHbIX. npH 3T0M o6fl3aTeAbHO 

npeaycMaTpHBaeTca Heo6xoAHMocTb h HHAHBHAyanbHbix oTKAOHeHHft. 

MHflHBHflyajiH 3 aijHfl TexHHKH aocTHraeTca HcnoAb30BaHHeM 

b Heft nojio>KHTejibHbix oco6eHHocTeft cnopTCMeHa h cHHaceHiieM bahahha 
oTpHuaTejibHbix. fljw xaacAoro BHna cnopTa, cnopTHBHbix ynpaacHeHHfl 
xapaKTepeH onpeAejieHHbift npo(j)HAb pa3BHTH« ABHraTeAbHbix KanecTB. 
TexHHKa xa>KAoro cnopTCMeHa o6ycAOBAeHa Taxace ero HHAHBHAyajibHbiM 

npO(J)HAeM (})H3HHeCKOrO pa3BHTHB. THnOBbie OC 06 eHHOCTH TeAOCAO>KeHHJI 
H nOArOTOBAeHHOCTH CnopTCMeHa n03B0AAK)T HaXOAHTb H «THnOByiO» 

HHAHBHAyanH3aixHio ero tcxhhkh. Cyry6o >Ke AHMHbie oco6chhocth Tpe- 
6yiOT y>xe «nepcoHanbHoft» HHAHBHAyaAH3auHH. 

HHAHBHAyaAH3auHA 03Ha4aeT xax npHcnoco6neHne tcxhhkh k oco6eH- 

HOCTAM CnopTCMeHa, Tax H pa3BHTHe ero (JjyHKIIHOHaAbHblX B03MOHCHOCTefi 

COOTBeTCTBeHHO Tpe60BaHHAM TCXHHKH. 

3 £. 4 . CoOTHOlLieHHe ripOH3BO/lbHOCTH H aBTOM3TH3Ma 

b ynpaB/ieHMH 

npOH3BOAbHOCTb ynpaBACHHH ABHvKeHHHMH — 3TO 010C06- 

HOCTb nenoBeKa no CBoeft Bone «Bbi3biBaTb, np>eKpamaTb, ycnjiHBaTb h 
ocna6AHTb ABH)KeHHe» (M. M. CeneHOB). HenoBex ynpaBAaeT abhjkchhhmh 
npoH3BOJibHo npn oneHb 3Ha4HTenbHOM yneAbHOM Bece aBTOMaTHMecxoro 
ynpaBAeHHa. Bch co3HaTeAbHa« axTHBHaa AeaTeAbHOCTb cnopTCMeHa — 

npoH3BOAbHaa. BHHMaHHe x act an BM ABH>xeHHfl opraHH30BaHO Boneft. 

BoneBbie AeftcTBHA, noAHHHeHHbie co3HaTenbHO nocTaBAeHHOft ucah h 
xapaxTepH3yeMbie npeoAoneHHeM npenHTCTBHfl, bo MHoroM 33bhcbt ot 

HH(J)OpMaiXHH, BOCnpHHHMaeMOft npH Ha6AK)AeHHH. 

ABTOMaTH3aiiHH ynpaBAeHHB npHBOAHT x 6onee npoHHOMy 

coBepmeHHOMy HcnonHeHHio abhhcchhji, hto no3BOA»eT yMeHbinaTb 

npOH3BOAbHblft KOHTpOAb 3a HHMH H nep.eXAIOHaTb BHHMaHHe Ha ApyrHe 

o6bexTbi. Henb3a 3a6biBaTb, 4 to npn HepauHOHanbHOfi TpeHHpoBxe 

aBTOMaTH3HpyiOTCH h oiiih6kh. 

Co4eTaHHe npOH3BOAbHOCTH H aBTOMaTH3MB ynpaBACHHH BbIpa6aTbl- 
BaeTca b npouecce TpeHHpOBKH. OopMHpyfOTCH cnoco6HOCTb h HaBbiKH 
nepexAK)4eHH4 BHHMaHHH c AeTaneft ABH>xeHHfi Ha 6onee o6inne 3aAa4H 

(AocTHJxeHHe nenn, 6opb6a c noMexaMH h Ap.). Flo Mepe OBAaneHna 

TeXHHKOft MHOrHe OC06eHHOCTH H AeTaAH ABH>KeHHft BbIXOAAT H3- 
nOA npOH3BOAbHOrO KOHTPOAH H ynpaBACHHA, CTaHOBHTCH ABTOMATH3H- 

POBaHHbiMH. AxTHBHoe BHHMaHHe h BOAeBbie ycHAHH o6pamaK)TCH Ha 

OCHOBHbie, CaMbie Ba>KHbie 0C06eHH0CTH ABH>KeHHfl, 4 TO npHBOAHT K 

noBbiineHHK) xa4ecTBa hx BbinoAHeHHA. 

CoOTHOUieHHe npOH3BOAbHOCTH H aBTOMaTH3ailHH ynpaBAeHHH 3aBHCHT 



OT 0C06eHH0CTefi CHCTeMbi HBHyKeHHft, CTeneHH OBAaACHHA HMH, yCJlOBHft 
BbinOJIHeHHfl, npHHHH, Tpe6yiOLUHX npOH3BOJIbHOrO KOHTpOJia H BOAeBbIX 

y CH AH ft. 

35.5. OMKcauMB m nporpeccupOBaHne 

OHKcauHB Kax 3 aicpenjieHHe ocBoeHHoro — Heo6xoAHMoe ycjiOBHe 

flajibHefiiuero coBepmeHCTBOBaHHH. Ho npe3MepHaa (J)HKcauHH npenjrrcTBy- 
eT nepecTpoflKe CHCTeMbi ABH>KeHHfi h 3aTpyAH5ieT AanbHeimiee nporpec- 

CHpOBaHHe, noaTOMy MO>KeT. OKa3aTbCB T0pM030M COBepmeHCTBOBaHHB. 

Hpe3MepHO (J)HKCHpOBaHHbie CKOpOCTb, pHTM, TCMI1, pa3MaX ABHHteHHfi, 

a Taxace no3bi, ycmiH* npeACTaBAHiOT co6oft CBoero pOAa 6apbepbi, 
iiotojikh, noporn, npenaTCTByiomHe AaAbHefimeMy pocry MacTepcTBa. 

ripHHHHa Hpe3MepHOfi ({)HKCaUHH — B 0 AH 006 pa 3 HH npHMCHBCMblX CpeACTB, 

< 

MCTOAOB H yCJlOBHft TpeHHpOBKH. MOHOTOHHOCTb yCAOBHft H COAep>KaHHJI 
TpeHHpOBOHHbIX AefiCTBHH — OAHO H3 Han60Aee HaCTbIX npenflTCTBHft B 

nporpeccHpoBaHHH TexHHHecxoro MacTepcTBa. 

Bee pa3Hoo6pa3Hbie npoTHBOpenHBbie tchachiimh pa3BHTHA CHCTeMbi 

ABH>KeHHft B3aHMOAeHCTByK)T He TOJIbKO B npeACAaX H3AOXCeHHbIX HanpaB- 
JieHHfi pa3BHTHH CHCTeM ABH)KeHHfl. OHH B3aHMOCBH3aHbI B CaMbIX pa3HbIX 

coneTaHHHx, nocKOJibKy oTpa>xaiOT pa3Hbie cTopoHbi oahoE h Tofi xce 

pa3BHBaHDmeHCH CHCTeMbi ABH>KeHHfi. 

T/iaBa VII 

ABI/DKEHUB BOKPYr OCEfl 

B ABHJKeHHBX BOKpyr ocefi yaep>XHBaK)T 3BeHba TeAa hah Bee tcao Ha 

KpHBOAHHefiHblX TpaeKTOpHHX (hJIH H3MCHHIOT HX KpHBH3Hy) H (b 3aAaHHbIX 

CAynanx) ycxopjnoT hah 3aMeAAaiOT npoABH>xeHHe no TpaeKTopHH. /Jbh- 
)KeHH« BOKpyr ocen Bcerna BKAionaiOT b ce6a BpamaTeAbHoe ABH>xeHHe, ho 
K pOMe Hero MoryT conep>KaTb h pannaAbHoe (nocTynaTeAbHoe) BAOAb 
pannyca k neHTpy hah ot neHTpa, hto H3MeHaeT h caMo BpamaTeAbHoe 

ABHX<eHHe. 

OBUJME OCHOBbl flBM>KEHM^ BOKPYr OCE^ 

Aaa TBepAoro Tena pannyc kphbh 3Hbi TpaeKTopHH ero tohck He 

H3MeHAeTCH H Kj3HBH3Ha TpaeKTOpHH (OTpe3Ka AyrH OKpy>KHOCTH) nOCTO- 
«HHa. CHCTeMbi Ten, ecAH OHa He H3MeH«eT KOHcJ}HrypauHio, 6yayT 

TaKHe nee ycAOBHa. Ecah >xe CHCTeMa TeA ne(J)opMHpyeTCH TaK, hto 
pannycbi TpaeKTopnfi tohck H3MeHHiOTCH, to k BpamaTeAbHOMy abhhcchhk) 
Ao6aBAaeTca pannaAbHoe. 

§ 36. fluHaMMKa BpamaTe/ibHOFo ABMweHMH 

PaccMOTpHM nocAenoBaTeAbHO BpamaTeAbHoe ABH>KeHHe oAHoro 3 BeHa 

h CHCTeMbi 3 BeHbeB Tena. 

36.1. MexaHH3M BpaujaTenbHoro ABHweHMB 3 B 6 Ha 

Oeuwemie 3eena mena eoKpye ocu npoucxodum npu hqauhuu Hen- 




mpocmpeMume/ibMoeo ycKopenun, ebueaHHoeo eo3deucmeueM ycKopx/o- 

UfggO fTlC/lQ. 

B KpHBOJIHHCHHOM £BH)XeHHH H3MeHCHHe HdUpBBJlCHHH CKOpOCTH B 

crropOHy ueHTpa BpameHH# Bbi3BaH0 neficTBHeM apyroro Tejia. Bo3HHxaeT 
HopManbHoe (paanajibHoe) ycxopeHHe, HanpaBJieHHoe k ueHTpy BpauieHHa 
(ueHTpocTpeMHTejibHoe ycKopeHHe). Oho Bbi3BaHO neficTBHeM CHJibi, HMe- 
lomefi to ace HanpaBjieHHe, — ixeHTpocTpeMHTenbHoft CHJibi. Mctohhhxom 
3 toA CHJibi cnyacHT npyroe Tejio, KOTopoe y;iep>xHBaeT tohkh Bpamaio- 
merocH Tejia Ha ayrax oxpyjKHOCTeii. Oho orpaHHHHBaeT aBH>xeHHe, He 
jiaeT npoflOJDKaTbca HHepiiHOHHOMy jiBHHceHHio no xacaTejibHOfl k nyre 

0 Kpy>KHOCTH, 3acTaBJiaeT onHCbmaTb xpHBOJiHHefiHbie TpaeKTOpHH. Oho 

Ha3broaeTCH no3TOMy yaepHCHBaioiiiHM tcjiom. 

yaepacHBaiomHM tcjiom npH zibh/Kchhh 3BeHa b cycraBe cjiy>KHT 
coejiHHeHHoe c hhm cocejmee 3 bcho. UeHTpocrpeMHTejibHOft chjioA cjiyacnT 
peaxima cbh 3 h co CTOpOHbi cocejiHero 3BeHa Ha Tary Mbimii h cycrraBHO- 
CB«30HHoro aiuiapaTa. OHa npmio>xeHa Hepe3 3 tot coenHHaioiHHtf annapaT 

k BpamaiomeMyca 3BeHy h 3acTaBjiaeT ero ynep>XHBaTbca Ha xphbojih- 

HettHbix TpaeKTOpHHX ero Tonex. Ocb BpaweHHa 3BeHa, CBasaHHaa c yaep- 
«HBaiomHM TenoM (npyrHM 3 bchom), npencTaBjiaeT co 6 ok> 3axpenjieH- 
Hyio ocb. 

Bpamaiomeeca 3 bcho oxa3biBaeT npOTHBoaeficTBHe peaxiiHH ynepaai- 
Baiomero neifcTBHa b BHne ueHTpo6e>XHofi CHJibi. OHa HanpaBJieHa npo- 

THBonojiO)KHO ueHTpocTpeMHTejibHoft CHJie, paBHa eft no BejiHHHHe h 

npnjioaceHa k yaep>KHBaiomeMy 3BeHy. UeHTpo6e>KHaa cwjia b naHHOM 
cjiyaae peajibHaa CHjia hhcpuhh (cucTeMa OTcneTa HHepiinajibHaa, Te/io 
OTcneTa — HenonBH>XHoe cocenHee 3 bcho). Ecjih >xe cncTeMy oTcneTa 

CBH3aTb C CaMHM BpamaiOmHMCa 3BeHOM, ZIBHJKymHMCJI ycKopeHHO 

(HeHHepUHajibHaa CHCTeMa oTcneTa), to h CHJia hhcpuhh 6yneT paccMaTpn- 

BaTbCH xax (JjHXTHBHaa; OHa npHjio>xeHa x HM caMoro Bpamaiomeroca 

3BeHa. Kax H3BecTHO, cHCTeMy OTcneTa Bbi6npaK)T b cooTBeTCTBHH c 
nocTaBJieHHOfi sajianeft; 06a cnoco6a onncaHHH onHoro h Toro )xe HBJieHHB b 
npHHiiHne paBH03Ha4Hbi. 

BejiHHHHa neHTpocTpeMHTejibHoro ycxopeHHa 3aBHCHT ot cxopocth 

H paCCTOHHHH AO OCH BpaUieHHB. C yBCJlHHeHHeM CXOPOCTH BpameHHB H 

xpHBH3Hbi TpaexTopHH ueHTpocTpeMHTejibHoe ycxopeHHe B03pacrraeT: 

- yl 

U uc r . 

UeHTpocTpeMHTejibHaa CHjia nepnenaHxyjiBpHa x HanpaBjieHHio nn- 

HefiHblX CXOpOCTeH TOHeX 3BeHa, n03T0My H 3 MeHHTb HX BeJIHHHHy He 

MOJxeT. OHa H3MeHBeT TOJibxo HanpaBjieHHe cxopocth. M3MeHeHne >xe 

BeJIHHHHbl CXOPOCTH npH BpameHHH npOHCXOilHT npH HaJIHHHH nOJ10>KH- 

TejibHoro hjih OTpHnaTejibHoro TaHreHiinajibHoro (xacaTejibHoro) ycxope- 

hhh. Ero Mo^xeT Bbi 3 BaTb tojibxo CHjia (hjih ee TaHreHunajibHaa cocTaB- 
Junomaa), nepneHjiHxyjiapHaa x paanycy (napajuiejibHaa xacaTejibHofi x 

TpaeXTOpHH B JiaHHOH TOHXe). 

CjienoBaTejibHO, npn pa36ope ABH)xeHHa 3BeHa Boxpyr och Heo6xojiHMo 
pa3jiHHaTb CHJibi (hjih hx cocTaBjiaiouiHe), npnjio)xeHHbie Bnojib pannyca 
a nepneHjjHxyjiapHo x He My. FlepBbie hcxphbjihiot TpaexTopHH), a BTopbie 

ycxopaioT hjih saMejjJiBioT BpameHHe. 
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36.2. M3M6H6HH6 BpaiU 3 T 8 /lbHOrO flBM>K8HMfl 3B6H8 

llod deucmeueM MOMenma enemneu cusibi (np uao otoe hhou k seeny no 
Kacame/ibHou k mpaexmopuu) u 3 MemiemcH epautameAbnoe deuxenue 
3 eeHa, yee/iu nueaemcn uau yMenbluaemcx eeo yeAoeax cxopocmb . 

riocKOJibKy k nK>6oMy rejiy Bcerua Tax hjth HHane npHnoaceHbi 

T0pM03HIime CHAbi, TO H3MCH€HH€ ABIOKeHHH B CTOpOHy 6oAbUierO MO 
MCHTB Bbl3bIBaCTCfl TOAbKO pa3HOCTblO MOKAy MOMCHTaMH ZLBHXCyiUHX 

H T0PM03JHUHX CHJ1. 

Momcht BHeiiiHefi cham, npHAoaceHHofi k 3BeHy, Bbi 3 biBaeT ero yrjioBoe 
yacopcHHe, o6paTHO nponopiiHOHajibHoe MOMeHTy HHepiiHH 3Be h a otho- 
CHTejTbHO och BpameHHH: 

MAF.) = /* 


rue M t (%) — MOMeHT BHeuiHett cham E OTHOCHTenbHO och z, / — momcht 

HHCpiXHH OTHOCHTeJIbHO TOtt VKC OCH, € — yrAOBOe yCKOpeHHe 3BeHa. 

BHeLUHHMH CHJiaMH AAH 3BCHa CAy>KaT THTH MblLUU, npHKpeilJieHHblX 

k HeMy, peaKUHH coceAHHX 3Be»beB h npHAoaceHHbie k HeMy cham, BHeuiHiie 

AAH TeAa HCJIOBCKa (HaiipHMep, CHAbI TH>KeCTH HAH HHepUHH OTJiromeHHfl). 

MMnyAbc N^OMeHTa CHAbi ( Sz ) Bbi3biBaeT cooTBeTCTByromee H3MeHeHHe 
yrAOBOtt CKOpOCTH 3BeHa (co), CACAOBaTCAbHO, H ero KHHeTHMeCKOr.O MO 

MeHTa (S z =A/a>). 

• ,iloCTH>KeHHe yrAOBOft CKOpOCTH, 3 aAaHHOtt AAH 3 BeHa, 3 ABHCHT OT 

ycKopnroiuero HMnyAbca MOMeHTa BHeuiHett cham h MOMeHTa HHepmui 

3Bena: 



riOCKOAbKy MOMeHT HHepUHH JKeCTKOrO 3BeHa HOCTOHHHbltt, AOCTHHv'e- 

HHe 3aAaHHott ckopocth 3aBHCHT ot ycKopHHDiaero HMnyAbca cham, t. e. 

OT pa3HOCTH MOMeHTOB ABH>KyiIXHX H TOPM03JHHHX CHA H BpeMdiH HX 

npHAO>xeHHH. Aab 6oAbinett ckopocth BpameHHB 3BeHa Hy>KHO yBenHHHTb 

MOMeHT CHAbi TBTH ABHHCyiilHX MblLUU H yMCHbUIHTb MOMeHT CHAbi THrH 
T0PM03HLUHX. 

CAeuyeT HanoMHHTb, hto aaa cycTaBOB TeAa neAOBeKa naH6oAee 

xapaKTepHo B 03 BpaTHO-BpauiaTeAbHoe (KOAe 6 aTeAbHoe) ABH>KCHHe, orpa- 

HHHeHHOe aHaTOMHMeCKHMH yCAOBHHMH. IlpH 6bICTpbIX ABHKCHHBX MblUJ- 

Ubi-aHTaroHHCTbi pacTHTHBaiOTCfl CHAaMH HHepuHH Bpamaiomer och 3 BCna, 

B03HHKaj|pLUHMH, KOrAa OHO T0pM03HTCH H OCTaHaBAHBaeTCH. B MblLUUaX- 

aHTaroHHCTax npn 3 tom B03HHKaioT CHAbi ynpyrott ne(J)opMauHH f KOTOpbie 
ocTaHaBAHBaioT 3 Be ho h noMoraiOT HanaTb B03BpaTHoe ABH>KeHHe. HeM 
6bicrrpee B03BpaTHoe ABHH<eHHe (TopMo>KeHHe 3BeHa h pa3roH ero* b 
o6paTHOM HanpaBAeHHu), TeM 6oAbuie poAb cha HHepuHH 3 Be Ha h cha 
ynpyrott Ae<J)opMauHH Mbiuiu-aHTaroHHCTOB. 


36.3. lri3MeH6HMe BpaU48TenbHblX ABkOKeHUH CHCTGMbl 

3B6Hb6B 


M3MeneHue epaujeHUA cucmeMbi 3eeHbee so3moxho nod deucmeueM 
UMnyAbcoe MOMeumoe kok enemnux cua , max u enympeHHUx, e bi 3 biea to¬ 
ut ux paduaAbHoe deuxceuue. 




Koraa rHMHacT coxpaiweT no3y (HanpHMep, b bhcc Ha nepeioiaAHHe), 

TpeHep MOHCeT, npHJIOHCHB MOMeHT BHeiUHeft CHJibi (tojihkom pyKOfi), 

yBejiHHHTb yrjioByK) cKopocTb Tejia rHMHacra. B 3 tom cjiynae Tejio 
rHMHacT a mohcho npnpaBHHTb k TBepaoMy Tejiy. Ecjih ace rHMHacT 
H 3 MeHBeT no3y, to Hejib3H onpeziejiHTb yrjiOByio CKopocTb ero Tejia Tax, 
KaK 3 to nejiaeTca win TBepnoro Tejia, nocKOJibKy yrjiOBaa CKopocTb 
TBepaoro Tejia (oTHomeHHe jiHHeftHofi ckopocth juo6oft tohkh Tejia, kpomc 
HOK amHX Ha och, k ee paccTOHHHio no och) win Bcex ero Toneic oniiHaKOBa, 
a npH H3MeHeHHH no3bi jumeftHbie ckopocth pa3Hbix Tonex hsmchjhotch no- 
pa3HOMy h e/iHHofi ynioBofi ckopocth, KaK y TBepaoro Tejia, He cymecT- 
ByeT. HTo6bi Bce-Taxw ynecTb, KaK H3MeHHiOTCJi BpaiuaTejibHbie abh- 
xceHHB, ycjioBHo acjiht Tejio rHMHacTa Ha ABe paBHbie no Becy no/iOBHHbi. 
HaxoxiHT UM o6enx nonoBHH Tena h cocahhjiiot hx npHMoft. 3Ty jihhhio 
CHHT aiOT ycjioBHo npononbHoft ocbio Tejia. ITphhbb ee 3a jihhhio oTcneTa, 
onpeziejiaioT yroji ee noBopoTa, a cneAOBaTenbHO, h ee yrjiOByio CKopocTb 
KaK npH6jiH>KeHHoe OTpa>xeHHe 6bicTpoTbi H3MeHeHH» nonoaceHHH Bcero 
Tena oTHocHTe/ibHO och BpameHHB. Mo>kho npHHHMaTb 3a jihhhio oTcneTa 
paaHyc UM Tejia rHMHacTa OTHOCHTejibHO och BpameHHB. Ho 3to eme 
MeHee tohho. 


HtHK, MOMeHT BHeUIHeH CHJIbI, 

npHJioaceHHOH k Tejiy rHMHacTa, H 3 Me- 

H»eT BpamaTejibHoe ABHxceHHe. Tax, 

npH CBo6oAHbix KanaHHHx rHMHacTa b 

BHce Ha riepeKJiajiHHe, Korjia oh abh- 

aceTCfl BHH 3 , MOMeHT CHJIbI TJDKeCTH 

Tejia OTHOCHTejibHO och nepexjiajiHHbi 
ycKopaeT ABHaceHHe. Bo BpeMH ABH>Ke- 

HHfl BBepX MOMeHT CHJIbI TSDKeCTH 

3aMejuiaeT ABHaceHHe, TaK KaK achct- 

ByeT eMy HaBCTpeny (pnc. 68, a). 

Ecjih 6bi He 6biJio TopM03flmero 
ZiencTBHH cHJibi TpeHHH pyK o nepeKna- 
AHHy h conpoTHB.TieHHH B 03 ziyxa, Kana- 

HHfl npOZIOJI 3 KaJIHCb 6bl 6 e 3 H 3 MeHeHHH. 
^eHCTBHe 3 THX T 0 PM 03 HUIHX CHJI o6y- 

cjioBJiHBaeT 3aTyxaK>mne KOJieoaHHH. 

Mo»cho onncaTb 3 to SBJieHHe c tohkh 


o d 





3peHHH npeBpameHHH MexaHHHecKOH 

3HeprHH Tejia rHMHacTa. Ilpn onycKa- 
hhh Tejia H3 BepxHero noJio^ceHHH b 

HH»cHee noTeHHHaJibHaa 3HeprHB 
( 3 HeprHH noJio>KeHHH) npeBpamaeTCH b 
KHHeTHHecKyio (3Heprmo zibhxcchhh); 
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Pmc. 68. 

YnpaBJieHHe hbhjkchmjimh BOKpyr ooefl npw 
onope: 

a — npBJioxeHHe momcbt* crjiu Tixecn; 6 — nc- 
nojibSOBSHBe crjiu Kopaojiica; « — coiarhbc r*- 
najibHoro ipameRRa (ot onopu) 


no Mepe non'bCMa Tejia BBepx khhcth- 

qecKaa 3HeprHH BHOBb npeBpamaeTca b noTeHiiHajibHyio; qacn> MexaHHHecKOH 
3 HeprHH aaTpaHHBaeTCH Ha pa6oTy npoTHB topmo3huihx chji h pacceHBaeics. 


IloziBonH 3HeprHio b KaacflOM KOJie6aHHH, mo>kho cnejiaTb KOJieGaHH* 


He 3 aTyxaiomHMH h, 6 ojiee Toro, yBejiHHHTb 3HeprHio no MexaHH3My 
pe 30 HaHca (noABon 3HeprHH 6 ojn»uiHfi, neM pacceHBaHHe). Oahhm H3 




hctohhhkob TaKoro nouBona 3HeprHH CJiyHCHT pa6oTa Mbirnu no npn6nH- 
)KeHHK> 3BeHbeB Tena k och BpameHHH. 3to Bbi3biBaeT yMeHbineHHe pannyca 

BpameHHH h pannyca HHepunn, a cnenoBaTenbHO, h MOMeHTa HHepuHH Tena 
THMHaCTa. 

PaCCMOTpHM BJIHHHHe paiWanbHOrO HBHHCeHHH B CHCTeMe 3BeHbeB Ha 

ee BpameHHe (pnc. 68, 6 ). npencraBHM ce6e uBH>xeHHe Tena rHMHacra Kan 

cocTaBHoe nBH>xeHHe: k BpamaTenbHOMy (nepeHOCHOMy) ubkhcchhio (co) 
no6aBnaeTca nBHHceHHe nacTefi Tena (HanpHMep, crn6aHHe Hor) Bnont 
pannyca b cTopoHy och BpameHHH (oTHOCHTenbHoe uBHHceHHe v ^,). ripa 
3 tom nHHeflHbie «cxopocth Hacreft Tena, npH6nH3HBUiHXCH k och, craHyT 
MeHbiue: ohh 6ynyT hmctb oTpHuaTenbHoe ycKopeHHe (xophouhcobo a K , 
t. e. ycKopeHHe, HanpaBneHHoe npOTHB BpameHHH. ripn TaxoM ycxopeHHH 
npH6nH3HBmHXca k och nacTeft Tena B03HHxai0 T hx cnnbi HHepunn 

Kopnonnca ( F K ), HanpaBneHHbie b 3tom cnynae iio xony BpamaTenbHoro 

ABHHceHHH. B HeHHepunanbHOtt CHCTeMe OTcneTa (cBH3aHHOft c TenoM 

rHMHacTa, HMeiomHM ycKopeHHe) ohh, 6ynynH (Jjhkthbhbimh cnnaMH 
HHepunn, npHnoHceHbi k caMOMy ycxopHioiueMycn Teny, t. e. k nacTHM Tena 

rHMHacTa, npH6nHHcaiomHMCH k och. Tax o6bHCHneTCH BnHHHHe pannanb- 
Horo ubhhcchhh Ha yBenHneHHe ckopocth BpamaTenbHoro nocpencTBOM 
npHnoHceHHH MOMeHTa cnnbi HHep hhh KopHonnca. PannanbHoe UBHHteHHe 
b CTopoHy ot och 3aMennneT BpameHHe. 

H3MeHeHHe BpamaTenbHoro nBmxeHHH CHcreMbi Ten 6e3 npnno>xeHHH 
BHemHefl cnnbi mohcho o6bHCHHTb Taxnce ocHOBbreancb Ha 3axoHe coxpa- 
HeHHH KHHeTHnecKoro MOMeHTa 1 . npH6nHHcaa nacm CHcreMbi Ten (Teno 
rHMHacTa) BHyTpeHHHMH CHnaMH (Tarn Mbimn) k och BpameHHH, mohcho 
yMeHbmHTb pannyc HHepunn, a 3HannT, h momcht HHepunn. Ecnn b 
3to BpeMH HHKaxne BHemHne cnnbi He H3MeHHK)T KHHeTHnecKoro MOMeHTa 
(/to), HanpHMep b ubhhcchhh 6e3 onopbi, to bo cxonbKo pa3 yMeHbiunTCH 
MOMeHT HHepunn (/), bo CTonbxo ace pa3 yBennHHT ch yrnoBan cxopocTb 

(co). , 

PlTax, BpamaTenbHoe nBHHceHHe CHcreMbi Ten mohcct 6 biTb H3MeHeH0 

KaK BHemHHMH, Tax H BHyTpeHHHMH CHnaMH. 

37 . YnpaB/ieHMe ABi/imeHi/mMi/i BOKpyr ocom 

Cnoco6bi ynpaBneHHH UBHHceHHHMH Boxpyr ocett Been 6noMexaHHHecxoft 
CHcreMbi b uenoM h ee nacTefi nenHTCH Ha nBe rpynnbi: a) c H3MeHeHHeM 
XHneTHHecxoro MOMeHTa CHCTeMbi h 6) c coxpaHeHHeM XHHeTHnecxoro 

MOMeHTa CHCTeMbi. 

37.1. YnpaB/ieHMe ubi/okohmhmm Boxpyr ocew c 

M3MeHeHMeM KMH6TMHeCK0r0 MOMeHTa CHCTeMbi 

Ynpae/ieHue deiiOKenuRMU eoKpye oceu c u3MeHemieM KUHemunecKoeo 
MOMewna Ouomcxghu necKou cucmcMbi ocyiifecftis/uiefTiCH momqhtyiqmu 

eneuiHux cun, d/m neeo uyotceh ux uctyiohh.uk — 6H.euiH.ee 0u3imecKoe tne/io. 

« 

3aKOH coxpaHeHHs KHHeTMHecKoro MOMeHTa rjiacHT: eejm cyMMa momchtob bhciiihhx 

CHJl, npKJIOJCCHHbIX K TCJiy, paBHa HyjlK), TO KHHeTHHeCKHH MOMeHT Tejia COXpaHaeTCH HeH3MeH- 

HUM. 
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BpaiuaTejibHoeziBHHceHHe 6HOMexaHHHecKoft CHCTeMbi mojkho H3MeHHTb 
MOMeHTOM BHeuiHefl chjim, Koraa Tejio coxpawieT no 3 y. HanpHMep, 
TpeHep, pacKaHHBaa Teno rHMHacTa b bhcc Ha nepeKjiaaHHe hjth crpaxya 
b KOHue canbTo, CBoefl MbimenHoft CHJioft yBejiHHHBaeT hjth yMeHbiuaeT 
BpameHHe. CaM rHMHacT HanpaaceHHeM Mbiirni naccHBHO coxpamieT no3y. 

y 6HOMeXaHHHeCKOfi CHCTeMbi eCTb eilie B03MOa<HOCTb H3MCHHTb 

BpameHHe, H3MeH«H njieno BHeiimeft cnjibi, 6jiaro/iapfl ziBHaceHHJiM 3BeHbeB 
Tejra. HanpHMep, ecjiH rHMHacT Bbino/maeT pa 3 MaxHBaHH« Ha nepeKJianHHe, 
CHjia TJDKecTH (nocroaHHaa) ero Tena xax MaaTHHKa coBepmaeT nojioacn- 
TejibHyio pa6oTy (npn ABHaceHHH bhh3 b BepTmcajibHofi nnocKOCTH) hjih 
OTpHuaTejibHyio (npn ABHaceHHH H3 HH3mero nojioaceHHH BBepx). Hto6m 
yBejiHHHTb MexaHHMecKyio aHepnno Tejia (MaaTHHKa), Haao caejiaTb ot- 
pHuaTejibHyK) pa6oTy MeHbiue nojioacHTejibHoft. 3Toro npn noabeMe 
BBepx cneayeT yMeHbmHTb momcht chjibi TaacecTH. r HMHacT, npHTarn- 
Baacb k nepeKjiaziHHe, yKopanHBaeT MaaTHHK h tcm caMbiM yMeHbmaeT 
njieno cnjibi TaacecTH. TaKHM o6pa30M yMeHbinaeTca T0pM03amee neftcTBHe 
cnjibi TaacecTH npn aBHacemm BBepx. 

Ecjth ace npn nBHaceHHH bhh3 yBejiHHHBaTb nneno cnjibi TaacecTH, to 
MOMeHT cnjibi TaacecTH CTaHeT 6ojibme. Ho c yxuiHHeHHeM MaaTHHKa 
yBejiHHHBaeTca ero momcht hhcpixhh — nponopuHOHajibHO KBanpaTy pa- 
anyca HHepiiHH. BcjiencTBHe 3Toro HapacraHHe ckopocth CTaHeT He 
6ojibine, a MeHbme. llpn nBHaceHHH ace BBepx, yxopaHUBaa MaaTHHK, 
yMeHbmaiOT h momcht cnjibi TaacecTH, h momcht hhcpuhh; h to h 
jjpyroe HeacojibKO 3aMejuiaeT nanemie ckopocth. C yMeHbmeHHeM npn- 
Be,aeHHOft zuiHHbi MaaTHHKa 1 yMeHbmaeTca nepnon h yBejiHMHBaeTca cko- 

pocTb KOJie6aHHft. 

npH noBTOpHbix KanaTejibHbix nBHaceHHax mo)kho nonyMHTb pe30HaHC- 
Hoe HaKonjieHHe 3HeprHH h yBejiHHHTb cxopocTb KOJie6aHHft. 

HaKOHeu, cnopTCMeH MoaceT bkthbho nencTBOBaTb (oTTajiKHBaTbca 
hjih npHTarHBaTbca), co3aaBaa momcht BHemHefi cnjibi. HanpHMep, He- 
CHMMeTpHHHO ott ajiKHBaacb HoraMH ot onopbi hjih pyxaMH ot nepexjia- 
AHHbi, MoacHo Bbi3BaTb BpameHHe BOKpyr nponojibHOH och Tejia. 

Hjax, ynpaBjieHHe nBHaceHHaMH BOKpyr ocefi c H 3 MeHeHHeM khhcth- 
necKoro MOMeHTa CHCTeMbi nocTHraeTca: 

1) npHjioacemieM BHemHeft chjibi (HMnyjibca MOMeHTa cnjibi) — ycxope- 
Hne hjih aaMejjjieHHe BpameHHa Bcero Tejia npH coxpaHeHHH no3bi; 

2) H3MeHeHHeM ycjiOBHH neflcTBHH BHemHen cnjibi npn 3aKpenjieHHOH 
och (npn6jiHaceHHeM k Heft h OT^ajieHHeM ot Hee) — ycxopeHne hjih 
3aMezuieHHe BpameHHa Bcero Tejia c H3MeHeHHeM no3bi; 

3) aKTHBHbIM C03JiaHHeM MOMeHTa BHemHefi CHJIbI (OTTaJIKHBaHHeM OT 

onopbi hjih npHTarHBaHHeM k Heft) — ycKopeHHe hjih 3 aMeaJieHHe BpameHHa 
Bcero Tejia npH H 3 MeHeHHH no3bi. 

Bo Bcex cjiynanx BHemHHe cnjibi npHJioaceHbi k 6noMexaHHHecKoft 
CHCTeMe h H 3 MeHaiOT ee nBnaceHHe. Bee 3th cnoco6bi npHMeHHMbi npn 
onope, a nepBbift — h b nojieTe (xaK b cjiynae HanajibHoro BpameHHH, Tax 
h 6e3 Hero). 

1 ripHBe^eHHaji aawwa 4>H3HMecKoro MaaTHHKa (TBepaoro Tejia, icana louier oca non aefi- 
CTBHeM cnjibi TAMcecTH) paBna aJiHHe MaTeMaTHHecKoro Ma»THHKa (MaTepwajibHafl Tonica Ha 

hhth), HMefouiero TaKofi ace nepnoa KaaaHHft. 
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37.2. YnpaB/ieHne flBi/iweHMflMW Bowpyr oceft c 

COXpaH0HM0M KMH0TMH6CKOrO MOM 6 HT 3 CMCTOMbl 

Ynpae/ienue deuowemuiMu eonpys oceu c coxpaHenueM KunemunecKoeo 

MOMenma duoMexammccKou cucftWMbi ocyuiCctnGAHCtTiCH 6Hympenu umu 

cu/iclmu nocpedcmeoM ecmpeHHbix deuwzHUU. r 

EcJIH THroft MbllUU, BbI 3 BaTb BpamaTCJlbHOe ABIWCeHHe OflHOH HaCTH 

cucTeMbi, to ocTajibHaH nacTb ee HanHeT BpamaTbca b npoTHBono- 

JlOXCHyK) CTOpOHy (BCTpeHHbie aBH5KeHHH). FIpH 3TOM IIpHpameHHH KH- 

HeTHnecKHX MOMeH.TOB o6enx BpamaiomHXCfl nacre ft paBHbi apyr apyry 
no Moayaio h npOTHBononoxcHbi no 3Haxy. TaKHM o6pa30M, b cyMMe 

KHHeTHHeCKHtt MOMCHT BCefi CHCTeMbl COXpaHHTCa HeH3MCHHbIM. 3to 
B03M0>KH0, eCJIH HHKaKHe CHJlbl He MeinaiOT BCTpeHHbIM nBH^CeHHHM H 
He H3MeHHK>T XHHeTHHCCXOrO MOMeHTa CHCTeMbl. TaKHe yCJlOBHH cy- 

mecTByiOT b* noneTe 6e3 onopbi. JlK)6bie och BpameHHa Bcero Teaa 

npoxoflHT nepe3 LJM 6HOMexaHHnecxoft CHCTeMbl (cBo6oaHbie och). 

Cnoco6bi ynpaBjieHHH aBHaceHHaMH BOKpyr oceft, ocHOBaHHbie Ha 

C03aaHHH BCTpeHHbIX flBHXCeHHH HaCTefi CHCTeMbl, MO)KHO pa3neJIHTb Ha 

aBe rpynnbi: npocTbie BpameHHa—BOKpyr oaHoft och h caoacHbie—Boxpyr 
HecKoabKHx. BcTpenHoe npocToe BpameHHe BOKpyr oaHoft och npeacraB- 
aaeT co6oft cxpynHBaHHe Teaa h ero pacxpynHBaHHe Boxpyr npoaoabHofi 

OCH. ECTeCTBeHHO, HTO 3TH aBHaceHHH HMeiOT aHaTOMHHCCXH OrpaHH- 

neHHbitt pa3Max. OpHeHTaima b npocTpaHCTBe xaacaoft H3 noBopanH- 
BaiomnxcH Hacreft H3MeHaeTca, ho o6maa opneHTaimH Been CHCTeMbl 
b ueaoM o6bihho coxpaHaeTca. TaKHe aBHaceHna npHMeHaiOTca, Hanpn- 
Mep, b cnopTHBHbix nrpax (6 pockh Maaa b npbiacxe b 6 acKeT6oae, nrpa 

b pyaHOH Man). 

B COOTBeTCTBHH C 3BKOHOM COXpaHeHHa KHHeTHHeCKOrO MOMeHTa 

mo>kho BanaTb Ha cxopocTb BpameHHa, H3MeHaa momcht HHepiam 
CHCTeMbl. MoacHO yMeHbuiHTb 3tot momcht (rpynnnpOBaHHe) BHyT- 
peHHHMH cnaaMH, H3MeHaa no3y. Pa6oTa, coBepmeHHaa hmh, ycxopaeT 
BpameHHa BOKpyr I^M. 3aecb Taxace MoacHo 3aMeTHTb aencTBHe xo- 
pnoaHcoBbix cna HHepuHH npH yMeHbmeHHH paanyca BpameHHa. Ecan 
BHyTpeHHHMH cnaaMH crraaaHTb Teao ot och BpameHHa (pa3rpynnn- 
poBaHHe), to BpameHHe 3aMeaaHTca npaMO nponopanoHaabHO yBeaHae- 

HHK> MOMeHTa HHepUHH. 

TaxHM o6pa30M, b CBo6oaHott (H3oanpoBaHHOH) CHCTeMe BHyTpeHHHe 
CHabi MoryT H3MeHaTb 6bicTpOTy BpameHHa Been CHCTeMbl, yexopaa nan 

3aMeaaaa ero. B BHay Toro hto yraoBaa cxopocTb H 3 MeHaeTca b 
3aBHCHMocTH ot H3MeHeHHa XBaapaTa paanyca HHepinHH, aaace He6oab- 
moe npH6anaceHHe 3BeHbeB Teaa x och nan OTaaaeHHe ot Hee npHBoaHT 
x 3 BMeTHOMy H3MeHeHHio cxopocth BpameHHa. Ho caeayeT noaaepxHyTb, 
hto npn TaxoM cnoco6e ynpaBaeHHa asHaceHHaMH Boxpyr oceft Bpama- 
TeabHoe aBHaceHHe MoaceT 6biTb Toabxo H3MeHeHo, ho He MoaceT 6biTb 
co3aaHO. 3 tot cnoco6 Hcrioab3yeTca npn HcnoaHeHHH caabTO, xoraB 
ycxopaeTca h 3aMeaaaeTca co3aaHHoe npn on ope HanaabHoe Bp am eHHe. 

Hcnoab30BaTb BCTpeHHbie aBHaceHHa MoacHo h 6e3 npeaBapHTeabHoro 
BpameHHa CHCTeMbl. 3 to eaHHCTBeHHbifl nyTb H3MeHeHHa opneHTaaHH 

Been CHCTeMbl 6e3 onopbi, 6e3 npnaoaceHHa momchtob BHemHefi cnabi 

h 6e3 HanaabHoro BpameHHa. 



BpameHHe CBo6oflHoro Tejia b nojieTe npoHcxoxmT b Bmie cno>KHoro 
BpameHHH BOKpyr Tpex ocefi. HanpHMep, bojihok (phc. 69, a) BpamaeTCH, 
BO-nepBbix, Boxpyr co6cTBeHHoft och (co6cTBeHHoe BpameHHe); bo- 
btopwx, ocb ero onHCbmaeT KpHByio BOKpyr apyroft och (npeuecciw), 
h, HaKOHeu, B-TpeTbHX, yroji Me)Kfly 3thmh obymr ochmh (co6cTBeHHoro 
BpameHHH h npeueccHH) H3MeH«eTCB — 3th och to c6jn©KaiOTCH, to oT/ia- 
jiHioTCH (HyTauHH). Tax cjiohcho BpamaeTca Teno, He HMeiomee 3axpen- 
jreHHofi och 1 . Korzia BpameHHe HenpoaojiacHTejibHO npn oTHOCHTejibHo 
He6ojibmofi ckopocth, 3aMeTHO TOJibKo co6cTBeHHoe BpameHHe, a npe- 
ueccHH h HyTauHB MoryT 6biTb He3aMeTHbi. 



Pmc. 69 . 

ynpaBJieHHe .ziBHHceHHHMH BOKpyr ocefi 6e3 onopbi: 

a — co6cTBeHHoe BpameHHe, npeueccHH h HyTauwa; 6 — noBOpOT Tejxa H3rH6aHHBMH (Z — ocb noBopoTa,* K — 
ocfe KpyaceHHfi, B — ocb BpameHHH, H — HanpaBJieHHe HyTauHH, Bp —HanpaBJieHHe BpameHHtt, K p— HanpaB- 
jieHHe icpyxceHHft (no B. T. Ha3apoBy); flBHaceHHH pyK: e —cHMMeTpHHHue, ^—acHMMeTpHHHwe (A, A », Az, 

A 3—och nBHaceHHfi pyK (no C. Ycthhoby) 

1 nojioaceHHe oceii BpameHHfl (co6cTBeHHoe BpameHHe), KpyaceHHH (npeueccna— KOHyc'o- 
o6pa3Hoe .ziBHHceHHe och co6cTBeHHoro B'pameHHfl) h HyTauHH (H3rH6aHHe Tejia OTHOCHTejibHo 
ero npo/iojibHOH och) onpeaejiaeTca yrjiaMH 3iiJiepa. 
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B cjioacHbix BpainaTe/ibHbix juuoKCHiuix wiOBCica b nojirrc CHaun 
coBcpuiaeTcx BCTpcMHax HyTaixMX «iacTcfl TCJia — tcjio crn6acTcx Bnepeji, 
hah miaji, mjim b 6oicoByK> cTopowy (puc. 69 , 6). HsLitc npoHcxoairr 

OHHOBPCMCHHOC C06CTBCHH0C BpSUilCHHC BCpXHCfl H HIDKHCfl HaCTCfi TCJI1 
B fl OBCHH WHOM OTJ3CJK 1103 BOH OHHHKa B CTOpOHy Oil HO H MC HH BIX KOHCHHO 

crrcfi m hx npcueccHx (xpyroBoe jibhmchmc): ocw o6chx lacTcfl cmctcmu 

onHCbieaJOT kohmhcckhc noBCp xhocth • ho b npoxHBono jio*c hu x uanpaa- 

JlCHHflX. OzLHOBpCMCHHOTO BpailiCHHIl BCCfl CHCTCMbl He npoH30fiaeT. Tpa- 
CKTOpHH BCCX €C TOHCK HC 6yiiyT OKpyaCHOCTJiMH, UCHTpbi KOTOpblX JldKBT 

Ha OAHofl och. Ho b peiy/u/raTe BCTpenHbix KpyroBbix jiBHaceHHfl h3mc- 
hhtch opHeHTaimx CHCTCMbl b iipocTpaHCTBe (icax nocjic BpauiCHita), 
npomottjieT ec nosopor. nocjic laaaHHOll nepcopHeHTaiiHH Bcero Te;ia 

npOHCXOilHT CHOBa HyTaUMX — TCJIO BbinpXMJWCTCH. KHHCTHMeCKHe MOMCH- 
Tbl BpamaiOUXHXCB HaCTCfl B 3TOM CJIOJKHOM BpaillCHHH B33HMHO ypaBHO- 
BCIllHBaiOTOI, nOTTOMy KHHeTHMeCKHfl MOMeHT BCCfl CHCTCMbl OT 3TKX 

BpameiiHfl He h3mchjictc5i. Tcjio ace qe/iOBexa b ucji om, xax m Tpe6yeTca, 

H3MeHBeT OpHCHTaiXHK) B 3aiiaHHy>0 CTOpOHy. McTO'IHHKOM CHJ1, Bbl3bl- 

BaiomHx BpamcHHe wacrefl TCJia apyr oTHOCHTejibHO iipyra, cjiyxaT 

MblUIUbl, COCHHHBJOUXHe HX. ECJIH BCTpCHHOfl HyTaUHH HCT (TCJIO BbUipXM* 

JKHO), TO BCpXHMe H HMMHHC HBCTH TCJia 6yjiyT BpaiUaTbCB TO Jib ICO BOKpyr 
OAHOfl npOAOJIbHOfl OCH B CTOpOHy pa3HOHMCHHb!X KOHCWHOCTCfl (CKpyHM- 
BBHHC TCJia). 



Pmc. 70. 

rioBopoT TCJia rorH6aHH*MM ry/ioiMma m acMMMcrpHMHUMM aihkchrimm pyi (no C JX Ycmi* 

Hoay) 























m ■ 

t 

KpoMe H3rH6amift Tena, o6ecneHHBaiomHX noBopoT ero b nojieTe 
BOKpyr npoAOJibHofi och (nnpy3T), Hcnonb3yK>Tca abhjkchhh pyxaMH, 

yCHJIHBaHDmHe 3(J)(l)eKT nOBOpOTa. Pa3JIHHaK)T nBH>KeHHH CHMMeTpHHHbie 

(pwc. 69, e) (bo BCTpeHHbix HanpaBjieHHHx: HanpHMep, npaBan Bne- 
pen — bhh3 — Ha 3 a. 11 ; aneBanHa3an — bhh3 — Bnepen) h acHMMeTpHHHbie 
(pHC. 69, 2 ) (b oahom HanpaBJieHHH: HanpHMep, BneBO— 

BHH3). XOTH aCHMMeTpHHHbie UBIDKeHHfl aHaTOMHHeCKH OrpaHHHCHbl H 
noaTOMy OflHOKpaTHbl, B TO BpeMH KaK CHMMeTpHHHbie He OrpaHHHeHbl 

h MoryT noBTOpHTbca MHoroKpaTHO, nepBbie 6ojiee BbironHbi, Tax xax 
o6ecneHHBaiOT 6onbiiiHft noBopoT (no nnpyaTy). 

B npaxTHKe npn coneTaHHH noBopoTOB Boxpyr nonepenHOH h npo- 
nonbHoft ocefi Tena b noneTe Bcerna Hcnonb3yK>T h H3rH6aHHH Tena, h 
nBHHceHHH pyxaMH (pnc. 70). 

MTax, ynpaBneHHe nBHHceHHHMH Boxpyr oceft c coxpaHeHneM KHHeTH- 
necxoro MOMeHTa chctcmbi nocTHraeTca: 

1) cxpyHHBaHHeM h p acxpy hhb aHHeM Tena BOKpyr npononbHon och 

(onHOBpeMeHHbift BCTpeHHbifi noBopoT) — H3MeHeHHe opHeHTauHH nacTefi 

Tena npyr OTHOCHTenbHo npyra b npocrpaHCTBe; 

2) rpynnHpoBaHHeM h pa3rpynnHpOBaHHeM (npH6nH>xeHHe nacTen ch- 
creMbi k CBo6onHofl och h oTnaneHHe ot Hee) — ycxopeHHe h 3aMenneHHe 
BpameHHn Bcero Tena; 

3) H3rn6aHHHMH TynoBHma h KpyroBbiMH nBHaceHHHMH KOHenHOCTefi — 

co3naHHe cnoxcHoro noBopoTa Bcero Tena Boxpyr HecxonbXHX ocen. 

B KOHKpeTHbix 3ananax h ycnoBHax hx BbinonHeHHH oneHb nacro 
npHMeHHiOTCH coneTaHHH pa3Hbix cnoco6oB H3MeHeHHH BpauieHHH OHOMe- 
XaHHHeCKOfi CHCTeMbl. 

nPMMEPbl BPAlUATE/lbHbiX YnPA>KHEHMW 

BpamaTenbHbiMH ynpa^CHeHHHMH b rHMHacTHxe Ha 3 bmaiOT ynpancHe- 
hhh, b KOTopbix nBH^ceHHB BOKpyr och 3aHHMaK>T rnaBHoe MeCTO, Korna 
Tpe6yeTC« ynpaBneHHe 3 thmh nBH^ceHHHMH 

Bo BpamaTenbHbix ynpa^cHeHHnx cymecTBeHHO, HcnonHmoTca nn ohh 
6e3 onopbi, BOKpyr cBo6onHbix ocen uim xce npH onope (Ha CHapane, Ha 
nony), Korna HMeeTca 3aKpenneHHan ocb. 

§ 38. BpamaTe/ibHbie ynpamHeHMH 6e3 onopbi 

B cnynae BpameHHH BOKpyr CBo6onHbix ocen BHeniHero ynepacHBaio- 

mero Tena He cymecTByeT. 3BeHb« BpamaiomerocH Tena nenoBexa ynep- 

)KHBaiOTC5I Ha KpHBOnHHeHHbIX TpaeKTOpHHX BHyTpeHHHMH CBH3HMH. IlpH 

3 tom ueHTpo6eH<Hbie cnnbi onHHX nacTefi cnyncaT neHTpocTpeMHTenbHbiMH 

nnn npyrnx, nBHacymnxcH no npyryio cropoHy ot och. Ocb BpameHHH Bcero 
Tena no3TOMy HeH3MeHHO npoxonHT nepe3 L(M Tena. 

Cockok ayroft c nepeKnanwHbi c canbTo Bnepen (pnc. 71, a). M 3 
nonoaceHHfl ynopa Ha nepexnanHHe ctoh corHyBuincb rHMHacT non neft- 
CTBneM cnnbi TaacecTH coBepmaeT nBH^ceHHe Boxpyr och nepexnanHHbi 
Ha3an. H 3 no3bi 2, pe3xo pa3rH6aa Horn b Ta3o6enpeHHbix cycraBax h 
cni6aH b xoneHHbix, rHMHacT, OTnycxan nepexnanHHy, nepexonHT b no3y 
5. BpamaTenbHoe nBHHceHHe Boxpyr CBo6onHoft och, npoxonameH nepe3 

isi 


fpy.nn Mposa« #e 





Pmc. 71 . 

BpauiaTCJibHbie ynpa*HeHHn: 

a - cocao* Ayrott c nepe* JiaAHHbi c cajibTO, 

pairM6oM Ha nepeKJiaAHHe 


6 — o 6 opoT H83&A H3 ynopa ctos cornyBinHCb; e h ^ — noAbCM 


U.M, co 3 AaHHoe k MOMeHTy OTpbiBa ot nepeKjiauHHbi, pe 3 KO ycKopaeTca 
6jiarouapfl 3HeprHHHOMy rpynnnpoBaHHK) — crH6aHHK> Tejia Bnepeu. MacrH 
Tejia npH6jiH>KaK)TCH k och BpameHHH, yMeHbuiaiOT momcht hhcpuhh 
OTHOCHTe/ibHO nonepenHOfi och. Flo 3aKOHy coxpaHeHHH KHHeTHHecKoro 
MOMeHTa BpameHHe ao no3bi 5 nponcxouHT 6bicTpee c HapacrraHHeM 
ckopocth. HaMHHaa cno3bi 5 ruMHacr pacnpaMnaeT Tejio, momcht hhcpuhh 

OTHOCHTejibHO nonepenHoft och yBejiHHHBaeTca, h BpameHHe BOKpyr Hee 

nepea npH 3 eMJieHHeM 3 aMeaaaeTCH. B ynpa>KHeHHH Hcnonb30BaHbi: Ha- 
najibHoe BpameHHe c npHaoaceHHeM BHeumeft cnjibi (yBeuHHeHHe peaxuHH 
nepeKJiauHHbi npn HaacnMe Ha Hee), a TaiOKe rpynnHpoBaHHe h pa3fpyn- 
nnpoBaHHe b noneTe. 
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ripbixcoie b BOAy n oat opa bhhtb. flpn ott&jkhbuimh ot npyucmuiiiiefl 

onopbi Teno nonynaeT HawajibHoe BpamcHHc BOKpyr cro noncpcMHoA ocm 
Jlanee 6naroaapa H3TH6aHHaM Ty/iOBMiua coxaacTai caowhoc spauicHHc, 
b pe3y/ibTaTe KOToporo npn Hen oabh whom nonoweHHH pyx h3mchjictc* 
opneHTauHA Tena (h 3 noAowewia jihliom bbcpx TeJio nepexoaMT a iioao- 

WeHHe J1HUOM BHH3). rpynnwpOBaHHe OTHOCHTCAbHO nonepCMHOfl OCM TC.ia 

Bbi3biBaeT ycxopeHwe BpameHHx oTHocHTenbHO wee, xoTopoe ncpea bxqqom 
b Boay npexpamaeTca pa3rpynnnpoBaHHeM. 

§ 39. BpamaTe/ibHbie ynpamMeHMH npM onopa 

Hannane cbjhh c onopofl co3aacT ycnoBHx ana b parna Ten bH or o 
ABHweHHH. PeaKUHB onopbi yaepwHBaK>inero Tena cnywHi ueHrpocTpc- 

MHTeAbHOfl CHAOft. 

06opot Ha 3a a H3 ynopa crow comyaaiMCb (puc. 71,6). B ttom 

ynpawHeHHH npn crnGaHHH Hor Teno npHGnnwaeTca k ocm BpaiueHH*, npn 
pa3rn6aHHH — OTAanaeTca. riepByio nonoBHHy o6opoia rHMHacT Bbino/i- 
HaeT noa aeflcTBHeM MOMeHTa chaw TawecTH. Momcht hhcpumh tc/ib 

OTHOCHTe/ibHO nepeKnaAHHbi 3 a 3 to BpeMa He M3MCHacTca. IloTeHUHanbHaa 

3Heprwa (MaxcHManbHaa b noie /) nepexoawT b KMHeTHMCCKyio (mbkcm- 
ManbHaa b no3e 3). JX anee rHMHacr crw6acT Horn b koachhx (ot no3bi 
3 ao no3bi 4). B 3to BpeMa yMeHbinaiOTca T0pM03awwfl momcht chaw 

TflWeCTH H MOMdlT HHepUHH Tena, nOaBAaiOTCa KOpHOAMCOBbl CHAbl 

MHepuHH (c yBeAHHemieM onopnofl peaxuHH nepeKnaAHHbi). Bee iro 
BOcnoAHaeT noTepH anepmn (conpoTHBAeiiMc B03ayxa, TpeHMe o rpM<J> 
nepeKAaAHHbi). B nocAeaHne MOMenTbi (k no*e /) rHMHacT, BwnpaMAaa 
Horn, coBepmaeT erne pa6oTy no noabeMy LIM b upcwHce naM6oAec 
BbicoKoe noAOweHHe. B 3 tom ynpawHenHH ncnoAb30BaHbi: BHcuntaa chab 
(T awecTH) c npeBpaiueHHeM 3HeprHH noieimHaAbnofl b KWHeTHMCdcyio 
h, Hao6opOT, B03MemenHe noTepaHHofl 3Hepr»iM CHAaMH hhcpumh Kopno- 
AHca nocpeacTBOM npnGAHweHHa k och BpameiiHa 3a chct pa6oTM Mbiuiu, 
a Taxwe npeoaoAeBaioinaa pa6oTa Mbirnu Hor (b kohuc ynpawneHwa). 

HoAbeM pa3m6oM Ha nepeKAa.iHHe. 3 to ynpawHeHHC BbinoAHaeTca 

H3 noAoweHHa bhch b noAoweHHe ynopa. B KOHue Maxa snepea rHMHacT 
crH6aeTca b Ta3o6eapeHHbix cycTaBax, npn6AHwaa hoth k ocm BpaiueiiHa. 

npw 3 tom yMeiibinaeTca momcht HHepUHH h ABHweHHe Tcna, nponcxo* 

AHBiuee noa AeficTBHeM MOMeHTa chaw TawecTH, craHOBHTca 6wcTpec 

(pwc. 71, e). 

CyuxecTByeT apyrofl cnoco6 npH6AHweHHa TCAa k och BpaiucHH* — 
pa3rn6aHHeM pyx b nAeneBbix cycTaBax (tcao ocTacTca b wnpaM achhw m, 
Phc. 7 1 , ^). B pe3yAbTaTe 3Toro abhwchha rHMHacT HaMHHacT no a be m 
b ynop b npoTHBonoAOWHyio cTopoHy co cxopocTbio, AOcraTOMHoft aax 
3aBepiueHHa ynpawHeHHa b noAOweHHH ynopa Ha nepeKAaAHHe hah ctoAkm 

Ha KHCTAX. 

npn HananbHbix ABHweHHax HcnoAb3yeTca H3MeHeHHe paanyca Bpa- 
meHHa (paanaAbHoe ABHweHHe), xoTopoe, Bbi3biBaa chaw KopnoAHca, 
o6ecneMHBaeT yBeAHMeHHe pa3Maxa abhwchhA. 

Bo btoPom BapnaHTe noAbeMa pa3ni6oM (6e3 ynpaBAaiouuix abh- 
weHHft b Ta3o6eApeHHbix cycraBax) ocHOBHaa pa6oTa npHXOAHTca Ha aoaio 

1S3 


Mbium nneneBbix cycTaBOB. BHeuiHefi chjioA, H3MeiunomeH TpaexTopHio 
I4M Tejia rHMHacTa, cjiyacnT onopHan peaxunn nepexjiaziHHbi, Bbi3BaHHan 
Ha>KHMOM pyx Ha Hee npH HanpHHceHHH Mbiiim njieneBbix cycTaBOB. 


Vnaaa VIII 


COXPAHEHI/IE I/I I/I3MEHEHI/IE n0/10>KEHI/m TE/1A 


^BHraTejibHaa 3 aaana npH coxpaHeHHH h H 3 MeHeHHH nojionceHHH Tejia 
3 aKJiiOHaeTCH b o 6 ecneneHHH paBHOBecHH 6e3 nepeMeHbi onopbi, xax npn 

nocTOHHHoft no3e, Tax npn ee H3MeHeHHH (nBHHceHHH Ha Mecre). 


PABHOBECI/IE TE/1A HEJIOBEKA 

B (J)H3HHecxHX ynpa^XHeHHax nejiOBexy Hepenxo 6biBaeT Heo6xoaHMo 
coxpaHHTb HenoaBHHCHoe nojioaceHHe Tejia: ncxoiiHbie (crapTOBbie h np.), 
xoHenHbie ((j^nxcHpoBaHHe uiTaHra nocjie ee nonHHTHH h t. n.), npoMe- 
acyTOHHbie (ynop yrjioM Ha’xojibnax h np.). Bo Bcex TaxHX cjiynaax Tejio 

nejiOBexa xax 6HOMexaHHHecxan CHCTeMa HaxonHTCH b paBHOBecHH. B 
paBHOBecHH MoryT HaxonHTbCH h BHeiiiHHe Tejia, CBjnaHHbie c nejioBexoM, 
coxpaHBiomHM nojioJxeHHe (HanpHMep, uiTaHra, napTHep b axpo6aTHxe). 



40 . Yc/iobmb paBHOBecMn rena w cucTeMbi Ten 

riojioxeHHe Tejia nejiOBexa onpenejineTCH.' 1) no30fi (B3aHMHbiM pac- 
nojioaceHHeM 3BeHbeB Tejia), 2) MecTonojioaceHHeM, 3) opHeHTauHefi otho- 
CHTenbHO CHCTeMbi OTcneTa h 4) OTHomeHHeM x onope. JXjjr coxpaHeHHH 


noJioHceHHH Tejia Hy>XHO 3axpenHTb 3BeHbH b c 


ycra 


Bax h He aonycxaTb, 


HT06bI BHeiHHHe CHJlbl H3MCHHJIH erO MeCTOnOJIOHCeHHe, OpHeHTaHHIO B 

npocrpaHCTBe (hcxjuohhtb nepeMemeHHH h noBOpOTbi) h cBH3b c onopofi. 

# 

Ha3BaHHbie 3anaHH pemaiOTCH nocpencTBOM ypaBHOBeuiHBaHHH neftcTBy- 
10m hx Ha nejioBexa chji h momchtob chji. OcHOBy coxpaHeHHH nojioaceHHH 
Tejia cocTaBJineT ypaBHOBeuiHBaHHe chji. 


40.1. Cu/ibi, ypaBHOBeujMBaeMbie npn coxpaHeHHH 

no/ioweHMH 

K duoMexanuuecKOu cucmeMe Moeym 6bimb npu/iootcetibi cu/ibi rrwotce- 
cmu, peaxifuu onopbi , eeca, MbiiueuHbie nrnsu, a maKotce yc'u/im napnwepa 
ww npomuenuKa u dp. Bee cu/ibi Moeym deuemeoeamb kqk eo3Myu4aK>u4ue 
(uapyiuaioiiiue nonootcenue) u kok ypaeHoeeiuuea 10114ue (coxpawaomue 

no/ioxeeHue), e 3aeucuMOcmu om no/ioxcenux 3 sen bee me/ia omnocume/ibHO 
ux onopbi. 

CHJlbl THHCeCTH (flHCTaHTHbie) IipHJIOHCeHbl X IJM 3 BeHbeB h UM Tejia 
(pHC. 72, a). B 3aBHCHMOCTH OT XOHXpeTHbIX OCOOeHHOCTeil nOJIOHCeHHH 

Tejia ohh MoryT jih6o 6biTb HanpaBJieHHbiMH Ha H3MeHeHHe nojio»eHHH, 
jih6o ypaBHOBeuiHBaTb apyrne bo 3 MymaiomHe (oTXJiOHHK>mHe, onpoxHUbi- 

BaKJIUHe) CHJlbl. 

PeaxuHH onopbi xax npoTHBoneHCTBHe onopbi neficTBHio Ha Hee Tejia, 



# 


name Bcero coBMecTHoro c npyrHMH 

CHJiaMH, ypaBHOBeuiHBaioT onopHbie 
3 BeHbH, 3aKpenJI5IK)T HX HeilOABHHCHO. 

Bee 3BeHbeB Tena (xoHTaxTHbie ch- 
jibi) npHJio^ceH BHyTpH Tejia aenoBexa k 

coceAHHM 3BeHb«M, Kax cjiezicTBHe 
3eMHOrO TflrOTeHHfl, AeHCTBHB CHJ1 
TSDKeCTH. 

CHJibi Mbiuie^HOH Tarn npw coxpa- 
HeHHH nonoaceHHa o 6 biHHO ypaBHOBe- 

IUHBaiOT CBOHMH MOMeHTaMH MOMeHTbl 
CHJibi TH^CeCTH COOTBeTCTByiOmHX 
3BeHbeB H Beca CBB3aHHbIX C HHMH 

ApyrHx 3BeHbeB. 3 th CHJibi MoryT h 
H 3 MeHHTb no/ioaceHHe Tejia, h BoccTa- 
HaBJiHBaTb ero. Cnribi Tarn Mbiniu 

coxpaHHioT no3bi, (JjHXCHpya nonoace- 

HHe 3BeHbeB b cycTaBax. Hmchho 

ynpaBnaa MbimeHHbiMH CHJiaMH, ne- 

jioBeK coxpaHaeT nonoaceHHe cBoero 
Tejia. 

40.2. Yc/iobmh ypaBHOBeiuHBaHHB AeficTB hb cv\n 

ypaenoeemueaHUH deuemeun na me/io ecex ewi Heo6xoduMO, 
nmo6bi enaenbiu eetanop u e/iaenbiu MOMenm eneuimix cun 6binu paeHbi 
ny/uo , a ece eHympennue cu/ibi o6ecneHuea/iu coxpaHenue no3bi. 

Bee BHeuiHHe CHJibi mo>kho ycnoBHO npHBecTH k UM Tena (npHCoeAHHaa 
cooTBeTCTByiomHe MOMeHTbl CHJibi). PaBHOflencTByiomafl chji, npnno>KeH- 
Hbix k UM, — rnaBHbiH BeKTop — o6ycjiOBJiHBaeT ero jiHHefiHoe 

ycKopeime. Echh rjiaBHbifi BeKTop paBeH Hyjiio (pnc. 72, a), to UM He 
H3MeHHT CBoefi ckopocth (a ecjiH oHa paBHa Hyjiio, to h CBoero 

nojio)KeHHa). 

CyMMa Bcex momchtob BHeuiHHX chji, npnjioaceHHbix k Tejiy, jiaeT 
rjiaBHbifl MOMeHT. Oh o6ycjiOBjiHBaeT yrjiOBoe ycxopeHHe Tejia. 

ECJIH TJiaBHblH MOMeHT H TJiaBHblfi BeKTOp paBHbl Hyjiio, TO TeJIO HC 

H3MeHHeT CBoero nojioaceHHa (pnc. 72, 6). MHane roBopa, b 3tom cjiyaac 
BHeuiHHe CHJibi He MoryT hh cuBHHyTb, hh noBepHyTb Tejio — ero nojioaceHHc 

COXpaHHTCa HeH3MeHHbIM. 

B cjiyaae, eenn jxo npHjioaceHHa paccMaTpHBaeMbix (ypaBHOBeiueHHbix) 
chji h hx MOMeHTOB Tejio UBHrajiocb, ecrecTBeHHO, ohh He H3MeHaiOT 3Toro 
UBHaceHHa. 3 to nacTHbift cjiyaafl ypaBHOBeuiHBaHHa chji, ho He coxpaHeHHa 
nojioaceHHa. Tax, HanpHMep, mo»cho coxpaHHTb no3y, ho He nojioaceHHe 
b UBHaceHHH 6e3 onopbi (b nojieTe) hjih Ha onope (cnycx b caHHOM cnopTe). 

CneAyeT noAaepxHyTb, hto AJia coxpaHeHHa nouoaceHHa Bcero Tena 
Heo 6 xoAHMO coxpaHeHHe ero no 3 bi (xax 6 bi OTBepACHHe Tena). Ho He 
BcerAa coxpaHeHHe no 3 bi AOCTaTOHHO Ana coxpaHeHHa nojioaceHHa Bcero 

Tena. Tax Ha 3 biBaeMaa auh aMHnecxaa ocaHxa (cm. erp. 163) npw Bbinojrae- 
hhh ynpaacHeHHfi ecTb coxpaHeHHe b ochobhom no3bi rpynn 3BeHbeB, ho 
BOB ce He nonoaceHna Tena b uenoM. 


\ . 



m g = 0 


Pmc. 72. 

ycjiOBM« paBHOBecHH — paBeHCTBO Hyjiio: 

a —r^aBHoro BeKTopa, 6 — rnasHoro MOMeHTa 
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40.3. BiiAbi paBHOBecMfl Tena n ero ycTonnuBocTb 


Ztod paenoeecuH me a a onpedeAxemen no deuemeuto cuAbi nvutcecmu 

6 CAyuae CKOAt yeodno moaobo omKAOHemm e noAODtcemiu meAa: a) yemou- 

Hueoe — eoiepauiemte meAa e npexenee noAOXceHue npu ak>6om omxjioHe- 

huu, 6) oepaHuneHHo-ycmouHueoe — eo3epau4eHue meAa e npexenee noAo- 
xcenue moAbKo npu omKAonenuu e onpedeneunbix apanuuax, e) neyemou - 


Hueoe 


o6H3ameAbhoe onpoKudbieanue npu MOAeuuteM omKAonenuu. 


HTo6bi onpenejiHTb Bnn paBHOBecnn Tena, nano paccMOTpeTb aeficTBne 
enn TJOKecTH npn CKO/ib yronHO MajiOM otkjiohchhm. Ecnn npn TaKOM 
OTK/iOHeHHH Te/ia ero LXM noaHnMaeTCH BBepx, to noTeHimanbHan 3Heprna 
Tena (b none TaroTeHna 3eMnn) yBennnnBaeTca h cnjia Ta>xecTn o6pa3yeT 


MOMeHT, HanpaBJieHHbifl Ha BOCCTaHOBneHne nonoaceHnA, 


3TO yCTOfl- 


Myct=Gd 



d 


Mycr=Gdi 


h h b o e paBHOBecne. Oho xapaKTepHO ana BepxHefl onopbi, xorna Teno 

k Hen nonBeineHo (phc. 73, a), ripn 
HH>KHeM onope Teno mo>kho OTxnoHaTb 
nniiib no Tex nop, noxa jihhhb thjkccth 
( nan npoexuna LXM Ha ropmoHTanb- 
Hyw nnocKocTb) He aonaeTao rpaHHuw 
nnomaan onopbi. J ±o 3Ton rpaHHuw 
enna TsoxecTH o6pa3yeT momcht ycTon- 

MHBOCTH, KOTOpblH MO>XeT BOCCTaHO- 

BHTb nonoaceHne paBHOBecna. Xlo 3Toh 

rpaHHLibi no Mepe oTxnoHeHna Tena ero 
UM nonHHMaeTCfl BBepx, hto Tpe6yeT 
3aipai pa6oibi, xoTopaa yBennHHBaeT 
6 3 Heprmo Tena. Ecnn ace npoaonacaTb 
onpoKHnbiBaTb Teno, nepenns 3Ty rpa- 

HHuy, noieHUHanbuafl THepms HaHHeT 

yMenbinaTbCfl (npeononeHHe «noieHUH- 

anbHoro 6apBepa»), momcht cwnbi 
TJDKecTH cTaHeT y)Ke onpoKHUbiBaiomHM momchtom. B npenenax «noieHUH- 
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I 1 

*Vg 


Phc. 73. 

Bham paBHOBecwa: 

ycToftHHBoe, 6 — orpaHHHeHHO-ycTofiiHBoe 


anbHoro 6apbepa» paBHOBecne orpiHHHCHHo-ycTOHHHBoe (pwc. 73, 6 ). 

HeycToflMHBoe )Ke paBHOBecne BCTpenaeTCH Tonbxo npw hhjk- 
Hefl onope b Bane tohkh onopbi wnw nnHHH. jlocraTOHHo OTicnoHHTb Teno 
b nK)6yK> CTopoHy, xax ero LXM onycxaeTCB HH>Ke, noTeHmianbHa« 3 Heprwi 
yMeHb in ae tc«, momcht cunbi T«>KecTH OKa3biBaeTc« onpoKHnbiBaioLUHM. 
Taxoro paBHOBecHB b npwpone He cyuiecTByeT — 3to a6cTpaxTHan Monenb. 
B peanbHbix ycnoBHJix Maneftuiee oTxnoHeHHe npexpainaeT Taxoe 

paBHOBecHe. 


CnenyeT ynoMnHyTb o 6e3pa3nHHHOM paBHOBecHH; npw nio6oM 
OTxnoHeHHH LXM He MeHneT BbicoTbi pacnono>xeHHB, MOMeHTa cwnw 

THXcecTH He B03HHxaeT (uiap, uwnHHnp, xpyroBofi koh>x Ha ropH 30 HTanb- 
Hott noBepXHOCTH). y nenoBexa Taxoe paBHOBecne mojkct 6biTb Tonbxo 
b HeBecoMOCTH (b xocMOce, non Bonofl). TaxnM o6pa30M, HeycTOflMHBoro 
n 6e3pa3nnHHoro paBHOBecna ana Tena nenoBexa npaxTHHecxn He c>Tuec- 
TByeT. PaBHOBecne ycrottHnBoe Ha6monaeTca Tonbxo npn BepxHett onope 
(b Bncax), a orpaHnneHHO-ycToftMnBoe — npn Hn>XHeft onope. 

Cmenenb yemounueoemu meAa ueAoeeKa e pa3Hbix noAoxcenwix xa~ 
paKmepu3yemai eeo cmamuuecKUM noxa3ameAeM — xo30(fiuuueHmoM yc- 









mouHueocmu (cnoco6Hocmbto conpomue/urntbcn napyuienuto ycmounueo - 

emu e onpede/ieHHbix nanpaen.eu uhxJ, a mafexe dunoMunecKUM — yenoM 

ycmouHueocmu (cnocodHocmbK) eoccmanaeAueamb noAoxenue). 

yCTOfiHHBOCTb OnpeACAAIOT AAA OrpaHHHeHHO-yCTOftHHBOrO BHAa pae- 

HOBecHB. n P H 3 tom He CAeayeT cMeuiHBaTb bha paBHOBecHB co cTeneHbio 

yCTOflHHBOCTH. BhA paBHOBCCHA OfipeACAAeT AHlllb OCHOBbI COXpaHCHHM 

noAoaceHHA. rioKa 3 aTeAH >Ke yCTOflHHBOCTH onpeaeAAiOT Mepy bo 3 mohc- 

HOCTefi COXpaHeHHB IIOAOACeHHA. 

CTaTHHecKHfl noxasaTenb ycToftHHBOCTH onpeaeAAeTCA othouichhcm 

AByX MOMeHTOB CHAbK MOMeHTa yCTOflHHBOCTH K MOMeHTy OFTpOKHAW- 
BaHHH. 3 tO COOTHOLUeHHe Ha 3 bIBaeTCfl K 03 (J)(J)HUHeHT 0 M y c - 
TOflHHBOCTH. MOMCHT yCTOflHHBOCTH (npeACAbHblft) paBCH npOH 3 - 

BeACHHK) cHAbi TH>KecTH Teaa Ha ee naeno othochtcabho ahhhh onpo- 

KHAblBaHHA B CSMOM HaHaAe OTKAOHeHHfl OT nOAOACeHHA nOKOA (phc. 74 , a). 

MycT Gd 

KycT=-=- 

Monp Fonph 



a 

Phc. 74. 

noKa3aTejm ycToiiHHBOCTH TBepaoro Tena: 

a — K03(j)(|)HUHeHT yCTOfiHHBOCTH, 6 — yrOJI yCTOfiHHBOCTH 

Flo Mepe yBeAHHeHHH otkaohchha naeno chaw taacccth yKopaHHBacTCA 

H MOMCHT yCTOflHHBOCTH CTaHOBHTCA MeHbUJe. MOMCHT OHpOKHAblBaHHA 

paBeH npoH3BeACHHK) onpoKHAWBaiomefl chaw Ha ee nneno OTHOCHTeAbHO 

TOfl >Ke AHHHH OIipOKHAblBaHHA. KorAa K03<JxJ)HLlHeHT yCTOflHHBOCTH 

6oAbiue eAHHHUbi, tcao He onpoKHHyTb. Oh xapaKTepH3yeT cnoco6HOCTb 

TeAa CBOeft CHAOfl TA>KeCTH COIipOTHBAATbCA OITpOKHAblBaHHIO B AaHHbIX yc- 
AOBHHX. 

flHHaMHHecKHtt noica3aTeAb ycTO'ttHHBOCTH onpeAeAAeTCA yrAOM yc- 

TOflHHBOCTH. YrOJI yCTOflHHBOCTH 06pa30BaH AHHHefl AeflCTBHA 
CHAW TAHCeCTH H npAMOtt, COeAHHAJOlIiefl UCHTp TAACeCTH C COOTBCTCTBy- 

lomHM xpaeM nAomaAH onopw (phc. 74, 6). <X>H3HHecKHft cmwca yrna 

ycToftHHBOCTH 3AKAK>HaeTCA B CACAyKHUeM. HT06bI OTKAOHHTb TCAO AO 

noAOAveHHA, KorAa ero UM oKaxKeTCA Haa AHHHefl on p ok haw bah ha (rpa- 
HHMHoe noAOAceHHe Tena Haa BepniHHOft noTeHunaAbHoro 6apbepa) h 
B 03HHKHeT HeycToflMHBoe paBHOBecHe, HyacHo noBepHyTb ero b cootbct- 




cTByiomeft BepTHKanbHofi iijiockocth Ha onpeneneHHbin yron ((p). Ecjih 1JM 
Te;ia pacnonoa<eH Hn>xe, a ero npoexnna najn>ine ot xpaa onopbi, to 

MOMeHT yCTOftHHBOCTH BOCCTaHOBHT I10JI0>KeHHe Ha 6 oJIbLLieM nyTH 0T- 

xnoHenna, 3anac B 03 M 0 >xH 0 CTefi nna bocct aHOBjieHHH nojioxceHHa 6ojibme, 

CTeneHb ycTofiHHBOCTH 6ojibme. Yroji ycToflHHBOCTH noKa3biBaeT, b xaxnx 
npenenax eme nencTByeT momcht ycTofianBOcm. 

CTaTHHeCKHfi H AHHaMHHeCKHfl nOKa3aTCJlH yCTOHHHBOCTH B nojmoft 

Mepe npHMeHHMbi ana ouchkh nonoaceHna Tonbxo TBepnoro Tejia hjih Tejia 
He/ioBeKa, xorna .no3a ero coBepuieHHO HeH3MeHHa. ,flna aenoBexa (xax 
6HOMexaHHHecKofi CHCTeMbi) npn oneHxe ycTOftHHBOCTH nonoaceHna Hano 
ynHTbiBaTb eme pan o6cToaTenbCTB. Bo-nepBbix, noBepXHOCTb onopbi 
noHTH Bceraa 6ojibme nnomann 3(J)<j)exTHBHOH onopbi. 3 to 

3HaHHT, HTO J1HHHH OnpOKHJIbIBaHHH BCema paCnOJIO>KeHa BHyTpH rpaHHUbl 

noBepxHocTH onopbi. Marxne tkbhh h HenocTaTOHHO CHJibHbie Mbimnbi 
He MoryT ypaBHOBecwTb Harpy3Ky, h onpoxnnbiBaHne 6y.neT paHbme, neM 
jiHHHa TaacecTH nepeceaeT xpafi onopHOft noBepXHOCTH. Bo-BTopbix, Teno 
aenoBexa npn nonbiTxe onpoxnnbiBaHna name Bcero He coxpaHaeT no3bi, 
a H3MeHaeT cboio xoHttwrypaunio, ero 3Bem>a nepeMemaiOTca b Tex hjih 
HH bix cycTaBax. 3HaanT, noKa3aTenH ycTofianBOCTn TBepnoro Tena b 
npHMeHe hhh k Tejiy aenoBexa naiOT B 03 MoacHOCTb TOJibKO b cbmoh o6men 

m 

(JjopMe oneHHTb MexaHHHecKHe ycnoBHa ero ycronanBocTn. 

CnenyeT 3aMeTHTb, hto 3necb paccMaTpHBajincb Tonbxo ycnoBHa 
paBHOBecna Tena,. Haxonameroca non neftCTBneM cnnbi Ta>xecTn. npH 



coxpaHeHHH nonoaceHHa Tena neno- 
Bexa npnxonHTca ypaBHOBemHBaTb He 
Tonbxo cnny TaacecTH, ho h MHorne 
npyrne cnnbi. C tohxh 3peHHa lanann 

ypaBHOBeiiiHBaHHa cnn mo)kho Bbine- 
nHTb TpH BHna CTaTHHeCXOH pa6oTbl 


Mbimn (pnc. 75, a): 


1 ) 


ynepacHBaiomaa 


p a 6 o- 


t a 


npoTHB MOMeHTa cnnbi Taacecm; 




MOMeHTaMH cnn Tafrn Mbiunx ypaBHOBe- 

^ j 

meHbi MOMeHTbi cnnbi TaacecTn 3Be- 

HbeB; 

2)yxpennaiomaa pa6oia- 

npoTHB cnn TaacecTn, nencTByiomnx 
Ha pa3pbiB; cnnbi MbimenHon Tarn 


yxpennaioT cycTaB, npnHHMaioT 
’ ce6a Harpy3xy; 

3) cj) nx c np y to ma a pa6oia 


Ha 



2c 


npoTHB cnn Tarn Mbimn-aHTaroHncTOi 

n np>rnx cnn; cnnbi MbimeHHon Tarn 


6 

Pmc. 75. 

CoxpaHeHHe noJio*eHHJi Tejia: 

a — bhau cTaTHHecKoii pa6oTU Muuia: / — yflep- 
3 KHBaioma<i, 2 — yspenjiaioma*, 3 — (t>HKCnpyiouiaa; 

g_pa bhobcchc *ojie6aTe.jii.Horo THna b kojiohhc 

aKpo6aTOB (no B. H. BoJio6aHy) 


nnmaioT 3 bcho B03M0)XH0CTen nsnace- 

Hna, nencTBya npyr npoTHB npyra no 
HanpaBneHHio, ho cobmcctho —no 
3anane. 

C tohxh 3peHna MexaHnxn 3T0 onn- 

HaxoBbie cnyaan — ypaBHOBemnBaHne 




mr aTffnKHniT H ,o _ XaHHKH Mecb MMeetca KaqecTBeHHoe pa 3 JiHwe 


b ABHratejibHOH saaane h b ynpaBJieHHH 


MBiumaMH npM ee pemeHHH 


§ 41 


M 6 /IOB 6 K 8 


CoXp8H0HM6 M BOCCTaHOB/ieHMO 


no/iomeHMa Tens 


jiHBaTb ero r rnv uqcy 0m>K0 coxpaHHTb paBHOBecwe, ho h BoccraHaB- 

CHCTGM OT nqnun HapyilieHHH. OTJTHHHe paBHOBeCHH 6H0MeXaHHHCCKHX 

PaBH0BeCHH TBePAbIX (J)H3HHeCKHX Tejl 3aKJIK>HaeTCH He B OCo6bIX 
MexaHHKH HJIH >KHBbIX CHCTeM, a B 6oJiee CJIOHCHOM H cn OHb 3 OB a H § t H 


Tex ace 3BKOHOB 


oco6eHHocTeft hchbmx chctcm 


41.1. Yc/IOBMH yCTOMHMBOCTM T6/ia HB/IOBeKS 

ycmouHueocmb me/iQ hqaoqckq onpcde/LRemcn e<?o eo3 Mojichoctyihmu 

QKW.U6HO yPQ6HOQQIUU6QtTlb 603MyU4QfOU(Ue CUAbl, OCTYUIHQB AUQQWto HQHU- 

Hatouieecn omKAonenue u eoccmaHaeAueamb noAootceHue. 

y paBHOBeuiHBaHHe B 03 MymaioiuHx chji b hokhbmx chctcm ax nponc- 

XOUHT TOJlbKO naCCHBHO, a B >KHBbIX OpraHH3MaX — TJiaBHblM o6pa30M 

, aKTHBHO. ypaBHOBeuiHBaiomHe chju>i MoryT neftcTBOBaTb kbk co6ctbchho- 
ypaBHOBeuiHBaiomHe, a* Taxxce xax ocTaHaBjiHBaKHime oTKjioHeHHe h 

poccTaHaBjiHBawmHe nojioaceHHe. 

# 

V paBHOBeuiHBaHHe B03MymaK>mHX chji, xax yxce ro b op h jiocb, npoHC- 
xoflHT npn paBeHCTBe Hyjno rnaBHoro BeKTopa h rnaBHoro MOMeHTa Bcex 

BHeiUHHX CHJI. CHJIbI THTH MblUIlI (ypaBHOBeUIHBaiOUIHe CHJlbl) HHKOraa 

He 6biBaK)T nocTOHHHbiMH. 3to 3 aBHCHT ot He nojiHocTbK) ynopaaoneH- 

Horo BKjiiOHeHHH h BbiKjuoHeHHH rpynn MbiiueHHbix BOJiOKOH npn Hanpx- 
xceHHH Mbirnu; ciojia npHCoeuHHHiOTCH h peaxuHH Ha otkjiohchh« bo3hhk- 
mne no 3Tott npHHHHe. B cb«3h c 3thm ycToftHHBocTb Te/ia MenoBeKa 
xapaKTepH3yeTCfl paBHOBeci^eM KOJie6aiejibHor o THna 

(pnc. 75, 6 ). 

IlocKOJibKy nejioBeK MO>xeT Hcnojib30BaTb jijw coxpaHeHHH nojioxceHHJi 
Tejia TOJlbKO njiomaub 3(J)cl)eKTHBHOfl onopw, to eft cooTBeTCTByeT Ha- 
xouflmaHCfl Hau hcio 30Ha coxpaHeHHH nojio^eHHJi. HejiOBex 

MoaceT pacnonoxcHTb UM CBoero Tejia b jiio6om Mecre 3T0ft 3 ohm h 

coxpaHHTb nojioxceHHe. BejiHHHHa 30Hbi coxpaHeHHH nojioxceHHH 3aBHCHT ot 
(J)H 3HHecKHX chji HejiOBexa (bo3mohchocth coxpaHeHHH no3bi) h ypoBHH ero 
TexHHHecKoft nouroTOBJieHHOCTH (HaBbiK coxpaHeHHH nojiotteHHH). B npe- 
flejiax 3Toft 30Hbi oh MOH<eT ocraHOBHTb HanaBuieecH oTKjioHeHne. 

BHyTpH 30HbI coxpaHeHHH nOJIOHCeHHH MO)KHO BbmeJIHTb MeHbUiyiO 

30 Hy nojioaceHHH L[M Tejia — oiit h m a ji b h y io. B npeziejiax ee nejiOBeK 
jiyxjuie Bcero coxpaHHeT Tpe 6 yeMoe noJioxceHHe. Korna KOJie 6 aHHH Tejia 
BMBOflHT LJM H 3 onTHMajibHoft 3ohm, ycToftHHBOCTb eme UOCTaTOHHaH, HO 

Tpe 6 yeT 6 ojiee 3 HaHHTejibHbix ycHJinft. 

H jiHiub Koraa KOJie6aHHH Tejia BbiBeuyT UM Tena 3a npeaejibi 3ohm 

coxpaHeHHH ftojioxceHHH, HacrynaeT onpoKHUMBaHHe. MexaHHHeocaH ch- 

creMa yxce He MO>xeT b 3 tom cjiynae caMa noa neftcTBHeM toj^ko chjim 

THHcecTH BOCCTaHOBHTb noJioHceHue. Be3 flonojiHHTejibHoro BHeuiHero 
B03jieftCTBHH naucHHe HeH36e)KHO. HejiOBeK, crpeMHCb coxpaHHTb nojio- 
xceHHe (nance yTpaTHB paBHOBecne), c noMOiiibK) aKTHBHbix neftcTBHft eme 
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MoaceT bocct aHOBHTk nonoaceHHe b h3bccthi>ix npene/iax otkjiohchhji. 3oHa 


BOCCT aHOBJieHHB 


7K 


yro o6jiacrb, b xoTopofi 


ymc HCB03M05KH0 CTaTHHCCKOe paBHOBeewe, HO H3 KOTOpoft HCJIOBCK eme 
CIIOCo6eH aKTHBHbIMH aeflCTBHBMH BepHyTbCB B 3 aHaHHOe nOJlOJKeHHe. 

Pa3MepbI Bcex 30H (onTHManbHOft, 30HbI COXpaHeHHB H 30HbI BOCCTa- 
HOBJieHHfl flOJlO^KeHHa) HRZIHBHJiyaJIbHO OHeHb pa 3 JIHHHbI. Ohm 3aBHCBT OT 

ypOBHB pa3BHTHfl (J)H3HHeCKHX KaHeCTB, ZIBHraTeJIbHbIX HaBbIKOB, (J)H3HMC- 

CKOrO H 3 MOLlHOHaJlbHOrO COCTOBHHJl CnopT- 

CMeHa. yCTOHHHBOCTb Te/ia, KOHCHHO, 3aBHCHT 

ot MexaHHHecKHx yc;iOBHH paBHOBecHs Te/ia, 
ho onpeae/iaeTCJi r/iaBHbiM o6pa30M npyrHMH 

(JjaKTopaMH. 

Tax, npw CTOHKe Ha pyxax Ha n/iocxon ropn- 

30HTaJlbH0H onope 30Ha COXpaHeHHfl paBHOBC- 

chb b nepe < aHe3a < aHeM HanpaB/ieHHH cocTaB- 

/weT Bcero 45—65% ot pa3MepoB n/iomanH 

onopbi b 3Tom HanpaBJieHHH. 

npw ynpa)KHeHHJix Ha CHapsuiax c HcnoJib30- 

BaHHeM xBaTa hmciot mccto yaepHCHBajo¬ 
in H e CBH3H, C03/iaiOTCH yCJlOBHB HHbie, HeM npw 

Hey^epxcHBaiomeH cbjhh (Ha onope). 
npw CTOHKe Ha pyKax h cTOHJixax (nonepex), 
npH yaepacHBatoiuen onope, 30Ha coxpaHeHHs 




no 


no 


a 


6 


Pmc. 76. 

3oHa coxpaHeHHJi nojio:*eHHs 

npH onope: 

a — NtyAepvmiioiucI, 6 — y.aepxuaaio 
met (no B. E. Kopc>i6epry) 


paBHOBeCHfl 

110-150% 


OT 


m ace HanpaB/ieHHH aocTnraeT 
pa3MepoB nxioma^H onopbi 


(pnc. 76). MoweHTy cnnbi TsnxecTH Tena npoTH- 
BO/ieHCTByeT momcht, o6pa30BaHHbiA 3axBaTOM 

KHCTbK) OnopHOTO CHapflUa. 3 th ZiaHHbie 3 HaMH- 
TenbHO BapbHpyioT He TOJibxo y pa3Hbix cnopT- 

CMeHOB, HO npH nOBTOpHOM HCnO/IHeHHH y OilHOTO H Toro )xe cnopT- 
CMeHa. 


41.2. YnpaB/ieHHe coxpaHeHneM no/ioweHMH 

CoxpaneHue no/iojtcemiH me/ia cnopmcMena docmueaemcn ynpae/ienueM 
ypaeHoeeiuuearoufUMu u eoccmaHae/iueatoufUMu cu/iomu npu KOMnenca- 

mopnbixaMopmu3upyK)U4UX u eoccmanae/iueatoutux deuxcemwx. 

KoMiicHcaT opH bie 1 ABH>xeHHB HanpaBJieHbi Ha npeziynpeHCfle- 

HHe Bbixoaa LIM Tena 3a npeae/ibi 30Hbi coxpaHeHRs nojio)xeHHB npw 

B03MymaiomHX B03,aeflcTBHflx h npn co6cTBeHHbix hbh^kchh/ix Ha Mecre. 
KoMneHcaTopHbie hbhjkchhb HeHTpajiH3yiOT B03neAcTBHe B 03 MyuiaioiuHX 
CH/i Ha L(M xe/ia. 3th nBH)KeHHB Bbino/iH/noTca o6biHHO OiiHOBpeMeHHO c 

OTKJIOHeHHHMH (pHC. 77, a) H, KaK npaBHJIO, aBTOMaTHHeCKH. 

AmOPT H3HpyK)IUH e HBH>KeHHB yMeHbUiaiOT 3Cj)(()eKT aettCTBHB 

B03MymaiomHX chji. 3to o6biHHo ycrynaioiiiHe ziBH>KeHHB, xoTopbie 
HanpaBJieHbi b cTopoHy neflcTBHB B03Mymaiomefi cnjibi. Ohh 3 aMe/uuuoT 
HaMaBiueecB OTKjiOHeHHe h ocTaHaB/iHBaiOT ero (pnc. 77, 6). Hx Bbinon- 


i 


KoMneHcauHH (jiaT.) — B03MeiueHHe. 



h»iot (KaK h KOMneHcaTopHbie ABHace- 

HHH) OAHOBpeMeHHO 

B03MymaiomHx chji. 


a 


6 


c 


fleHCTBHeM 


BoccTaHaBJiHBaioiHHe 


JX BHaceHHH 
HanpaBJieHbi Ha B03BpameHHe IJM Tejia 
B 30HV COXpaHeHHfl nOJIO)KeHHH H3 30HbI 


BOCCTaHOBJieHHH nojio)xeHHa: 


jih6o 






KOMIlCHCaTOpHblMH; 6 —a MODTH3HpyK)UIHMM 


non aeHCTBHeM BHeiiiHeH chjim nepe- 
MecTHTb U[M Tena b 30Hy coxpaHeHHa 
paBHOBecHa, jih6o, nepeMecTHB Toaxy 
onopbi, «noflBecTH» ee non L(M Tena. 

BoccTaHaBJiHBaioiHHe HBHaceHHa He- 
pe^KO He TOJIbKO yCTpaHHIOT OTKJIO- Phc. 77. 

HeHHH OT paBHOBeCHOrO nOJlO^ceHHfl, YnpaBJieHHe coxpaHeHHeM noJicmeHHH abh- 
HO H BbI3bIBaiOT npOTHBOnOJIO)KHOe 

oTKJiOHeHHe (rHnepxoppexima). HoBbie 

e BoccTaHaBJiHBaioiHHe HBHaceHHa (BTopHHHaa xoppexuna) BHOBb nepexo- 
flHT 4epe3 cpe/mee nojioaceHHe — nponcxojmT pan 3aTyxaiomHx xoJie6aHHH 

(6ajiaHCHpoBaHHe). 

Hepenxo npHXoaHTca coaeTaTb ABa, a to h tph cnoco6a coxpaneHHa 

H BOCCTaHOBJieHHH nOJIOHCeHHa B BHfle OAHOTO KOM6HHHpOBaHHOrO neft- 

ctbhh. TaKHM o6pa30M, coxpaHaa nojioaceHHe, aenoBex ynpaBJiaeT cbohmh 

ABHHCeHHHMH, 6opeTCH CO c6HBaK>mHMH CHJiaMH aKTHBHO, HTO npHHUH- 

miajibHO OTjiHHaeTca ot naccHBHoro ypaBHOBeniHBaHHa hokhbmx Teji. 


-41.3. BuoflMHaMMKa ocaHKM 

■m 

■. I 

" 1 ■ 

OcaHKa — 3 mo cnomieuiancn npuebinnan no3a nenoeeKa, cdxpameMcm 
npu onpedeneHHbix ycnoeunx. 

* IlOHHTHe «OCaHKa» o6bIHHO OTHOCHT K BepTHXaJIbHOft n03e HejlOBeKa 

b nonoHceHHH ctoh. B H3BecTHOft Mepe ocaHKa coxpaHaeTca ziJia BepxHHX 
| nacTett Tena h b nojio^ceHHH chah. XapaKTepHbie no3bi BejiocHneflHCTa, 
4>exTOBanbmHKa, nbi»HHKa, BcaflHHKa, no cyTH nena, totk e bh/u>i ocaHKH, 
ho hx npHHHTo Ha 3 biBaTb nocanKott, CTOHKOH H t. n. 

OcaHKy, coxpaHaeMyK) npH HeH 3 MeHHbix ycnoBnax, Ha3biBaiOT c t a - 
THnecKoft, a coxpaHaeMyK) npn nepeMeHHbix ycnoBHax (H3MeHeroie 
opneHTauMH b npocTpaHCTBe) — n h h a m h necx ofl. 

B nojio^ceHHH ctoh npen^HBJiaiOT pa^ Tpe6oBaHHfi k ocamce (nax npn 
HenoziBHHCHocTH, Tax h npH He6biCTpbix nepenBH^KeHHax). B ochobhom 3th 
T pe6oBaHHa othochtch k KOH(J)HrypauHH no3BOHOHHoro CTOJi6a. Bcjiea- 
CTBHe B3aHMOAeftcTBHH 3BeHbeB Tena KOH(J)HrypauHa no3BOHOHHoro CTOJi6a 

o6ycjioBneHa nojio^ceHHeM CBH 3 aHHbix c hhm 3BeHbeB: ronoBbi, noaca 

BepxHHX KOHeaHOCTeft, Ta3a (pnc. 78, a). 

B nonoxceHHH ctoh ronoBa y^epxcHBaeTca npoTHB MOMeHTa ee chjibi 
T axcecTH pa3rH6aTejiHMH ronoBbi. IIocKOJibKy BCJiencTBHe meftHoro H3rn6a 
Bnepeji (nopno3a) Bee ronoBbi HanpaBJieH Ha crH6aHHe meftHoro OTnena 
no3BOHOHHoro cTOJi6a, ynep^cHBaiomyK) pa6oTy coBepmaiOT h Mbiumbi 
men. YjiepxcHBaHHe ronoBbi npn HexoTopoM onycxaHHH ee Bnepea pe<|)- 
nexTopHo cnoco6cTByeT yBejiHaeHHio rpynHoro H3rn6a Ha3aa (xn(t)03a). 







Pmc. 78. 

Ocamca: 

a — CT&THiecKaji, 6 — ^HHaMmccKa ji 


y^ep>KHBaHHe roJioBbi npH He6ojn>- 
uiom crH6aHHH uieHHoro oxzxejia no- 
3 BOHOHHoro cTOJi6a (nonfiopojxoK 

«Ha ce6a») cnoco6cTByeT yMeHbiueHHio 
rpyaHoro KH(|) 03 a. 

Iloac BepxHeH kohchhocth MoaceT 
6biTb BbiBQjiQH Bnepe^ h JionaTKH 

oTBezieHbi ot no3BOHOHHoro CTOJi6a, 

HTO TO)Ke CBH3aHO C yBeJIHHCHHeM 

rpyzmoro KH(J)03a. 3 to iuioxaa ocamca. 

ripH TaKOH OCaHKe H3MeHHIOTCH He 

TOJTbKO H3rH6bI II03B0H0HH0r0 CTOJl6a, 

ho h KOHcJmrypauHH BepxHen nacTH 

TyjioBHma. ... 

riojio>KeHH5i roJioBbi a noflca Bepx- - 

HeH KOHeHHOCTH B03ACHCTByK)T Ha 

ocaHKy MexaHHnecKH. OnHaico, no-BH- 
flHMOMy 1 , BJIHBHHe OKa3bIBaeT H pe(J)- 

jieKTopHoe pacnpeneneHHe Tarn 


Mbiiim. 

M3rH6bi no3BOHOHHoro CTon6a cymecTBeHHo 3 aBHCHT ot Beca pacno- 


noxceHHbix Bbime oxaejiOB TynoBHma, a TaioKe roJioBbi h BepXHHX 
KOHenHocTett. Mbimubi cbohm HanpaacemieM npoTHBOjxeftcTByiOT momch- 

TaM CHJI TJDKeCTH, yMCHblliaiOT H3in6bl. Ohm 3aBHCHT TaK>Ke H OT 
HH)Kepacnojio»ceHHbix 3BeHbeB Tejia. Ta3, onHpaacb Ha Ta3o6enpeHHbie 

cycraBbi, b 3aBHCHMOCTH ot tbxh Mbiiim (crH6aTeneH h pa3rH6aTejieft 3 thx 
cycraBOB), Mo>KeT 6ojibme hjih MeHbme HaKjiOHHTbca, noBopaHHBaacb 

BOKpyr nonepenHOtt och; npn 3 tom cootbctctbchho yBejiHHHBaiOTCH hjih 

yMeHbiiiaiOTCH H3rn6bi no3BOHOHHoro CTOJi6a. 

HaKOHeix, Ha ocamcy BjinaeT h HaKjiOH roneHeft, pa3rH6aHHe b rone- 
HOCTonHbix cycraBax: npn 6ojn>meM HaKjioHe roneHeft Ta3 bmbojxhtch 
Bnepen h yMem>maeT CBofi HaKjiOH, npn MeHbineM — Hao6opoT. 

Hpe 3 MepHbie crapaHHH jiHKBH/mpoBaTb HeaocraTKH ocarncH MoryT 


npHBecTH k ee HapymeHHK) b cTopoHy npyroft xpaftHOCTH. M3-3a 6ojibmoro 
HHCJia (JjaKTopoB, onpeaejunoiUHX ocamcy, BcrpenaeTCJi MHoro BapnaHTOB 

OTKJIOHeHHfi OT HOpMaJlbHOft OCaHKH. 

HapymeHHH ocamcn o6biHHo cBH3aHbi c orpaHHneHHHMH noaBH^CHOCTH 
b cycTaBax. Ojxhh Mbimubi OKa3biBaiOTCH ocjia6jieHHbiMH h cjihihkom 
pacTBHyTbiMH, flpyrne (hx aHTaroHHCTbi) — yKoponeHHbiMH, orpaHHHHBaK)- 

UXHMH JXBHHCeHHH. FI03TOMy MeponpHHTHH IlO BOCCTaHOBJieHHIO npaBHJlbHOft 


ocamcn HanpaBjieHbi Ha yBejiHHeHHe iiojxbhjkhocth 3BeHbeB Tena, yicpen- 


jiemie ocjia6jieHHbix Mbimu h pacTarHBaHHe yKoponeHHbix 


npH 3 TOM 


Heo6xonHMO ycTaHOBHTb npaBHJibHbift 6anaHc HanpH^ceroift Mbiiim, o6yc- 

jiOBJiHBammnx Kax H3rn6bi no3BOHOHHoro croji6a. Tax h nojio^KeHHH 


CBB 3 aHHbix c hhm Hacreft Tena. Ka3anocb 6m, AJiHTejibHQ jxeftcTByiomHe 
(JjaKTopbi (HenpaBHjibHbie pa3Mepbi napTM h np.) TpynHO npeonojieTb, 


npHMemiH KpaTKOBpeMeHHbie KoppHrnpyiomne ynpa^cHeHHH. OjiHaico 3th 
ynpa^KHeHHH npHBOAHT k HaHjiynuieMy 6anaHcy HanpaHceHHfi mmuiu. KpoMe 


Toro, oneHb cymecTBeHHo to, hto C03naeTC5i ycraHOBKa Ha nonnep^aHHe 

npaBHJlbHOtt OCaHKH. 




flHHaMHHeocaa ocaHKa, b otjihhhc ot craTHaecxofi, coxpaHneTC* jmnn > 
b o 6 iuhx nepTax npn ABHaceHHax. npH BbinojiHeHHH mMsacTHvenx 
ynpaacHeHHft Ha CHapaaax Heo6xoaHMo co6nK>aaTb Tpe6oBaHHa k noac, 
HecMOTpj! Ha H3MeHeHHe opHeHTauHH Tejia b npocrpaHCTBe h 3aBHcxmec 

OT 3TOTO H3MeHeHHe fleftCTBHB BH6IUHHX CHJ1 (pHC. 78, 6 ). Bh eillHHe CHJIbl 
(CHJDbl TJPKeCTH H peaKIIHft onopw) BbI3bIBaK>T IIOJIBJieHHe B TCvTC HCnOBCKH 
MHO»CeCTBa BHyTpeHHHX CHJ1 B3aHMOZlCfiCTBHB MOKay 3BCHBHMH TCJia — CHJ1 


Beca coceaHHX 3BeHbeB h cooTBeTCTByioiixHX peaxiiHfl onopu b cycTasax. 
npH nepeMeHe opneHTaunH Tena bo BpeMa ynpaacuemilt Ha cuapaaax 
Heo6xoaHMO ana coxpaHeHHa 3aaaHHoft no3bi H3MeHaTb cHJiy Tarn mhothx 
rpynn Mbinm. Tax, b MaxoBbix ynpaacHeHHax Ha CHapaaax coxpaHaeTea 
Tpe6oBaHHe BbinpaMjieHHoro nonoaceHHa pyx, Hor, TynoBHma. Una hc- 


noJiHeHHH paaa 3jieMeHTOB Heo6xoaHMbi jiHiub ynpaBjiaiomHe aBioiceHita 
b Ta3o6eapeHHbix h nneneBbix cycraBax b cooTBeTCTByK>mHX (J>a3ax 
ynpa>KHeHHa. CoxpaHeHHe aHHaMHnecxofi ocaHXH, b OTJiHHHe ot craTH- 
necxofi, aocTHraeTca CTporo xoopaHHHpoBaHHOfi cMenofl HanpjniceHHft 
Mbium Tena. OBnaaeBaTb aHHaMHHecxofi ocanxofl uejiccoo6pa3Ho nocjfa^ 

^OBaTejibHo: CHanana ywrbca coxpaHBTb ee b cooTBeTCTByioiuHX ynpaxc- 
HeHHax b BHce hjih b ynope Ha CHapaae, aanee b ynpomeHHbix, o6nemeHHbix 
ycjiOBHax, ho npH6jBDxeHHbix x peajibHbiM yc-iOBHaM BbinonHeHHa yn- 
paacHeHHH h, HaxoHeu, npH BbinojiHCHHH ynpaxHeHHa no.iHocTbio. Ot 
xanccTBa OBnaaeHHa aHHaMHnecxoft ocaHxofl bo MHoroM 3aBHCHT ycnew- 

HOCTb OBJiazieHHH MHorHMH ynpaacHeHHHMH. 


flBWMEHMfl HA MECTE 

fljia flBHaceHHft nejiOBexa Ha Mecre xapaxTepHbi HCH3MeHHaa onopa 
h coxpaHeHHe paBHOBecwa. 3BeHba, HaxoaaiiiHeca b KOHTaxTC c onopoft. 


He H3MeH»K)T cBoero nojioaceHHH. Flpw H3MeHeHHH )xe no3bi re^a 


(B 


pe3yjibTaTe B 3 aHMoaeftcTBHa c onopofi) iiohth Bceraa CMemaeTca h ero 

LIM. 


§ 42. M 3 MeH 6 HH 0 ABUmeHMfl UOHTpa M0CC CMCT0MW 

42.1. flBMmeHne ueHTpa Macc CMCTeMw 
IJo 3QKOHy coxpaneHUM deuxcemw yeHmpa Macc cucmeMbi (UMC) 

deuDtoemie LJMC coxpaHumcR Heu3MeHHbiM, ecnu enaenbiu eetcmop cua, 

deucmeyfoufux U3ene ua cucmeMy, paeen HyAto. 

Ecjih coxpaHaeTca ABH^xeHHe UM, to CHcreMa jih6o HaxoaHTca b 

noxoe, jin6oHMeeT nocTOHHHyio cxopocTb (paBHOMepHoe h npaMOJiHHeftHOC 

ABHMceHHe) b zraHHOfi CHCTeMe oTcneTa. 

H 3 3axoHa coxpaHeHHH jxBHaceHHa LXMC cjieayeT bbiboa: ana H3MeHeHin 
aBH»eHHa UMC Heo6xoaHMO npHJio>KHTb x CHCTeMe bhcuihuc ana nee 
CHjibi. Ecjih tbxhx chji HeT nnn ohh b33hmho ypaBHOBeiuenbi, to 
ABH>xeHHe Bcefi CHCTeMbi b uenoM (ee UM) He H3MeHaeTca. Tlpn bjcthbhux 
aBHaceHnax nenoBexa Ha Mecre B03HHxaeT h H3MeHaeTca aBmceHne ero 
UM — 3HanHT, npHno>xeHbi BHeuiHHe cnnbi. CjieaoBaTenbHO, Bcaxoe h3m 6 
HeHHe cxopocTH UM (no BenHHHHe h HanpaBJieHHio) — CBHaeTejibCTBO 
npHnoaceHHa BHeuiHHX cnn. Teno aarooro aenoBexa b a6comoTHO noinoM 
noxoe, aa h b paBHOMepHOM h npaMOJiHHeftHOM aBHXceHHH, m npagwao, 

163 




He 6tiBaeT. Cnnbi, npHnoxceHHbie k Teny nenoBexa, h hx cooTHouieHHe 

H3MeHHK)TCfl; npaXTHHCCXH OHH He 6bIBaiOT paBHbl HyjIIO. 3HaHHT, h L(M 
Tena nenoBexa Hnxorna He coxpaHaeT nBmxeHHH. 

JI,ah mMenenuH deuxcenun L(M nodeuMHbix 3eeHbee u nepeMeuiaeMbix 
wen neodxoduMO, nmodbi k hum 6binu npu/ioweHbi e Hem Hue d/m hux cu/ibi; 
a mo Moeym 6birm u enympennue omnocume/ibHO me/ia uenoeexa cu/ibi , 
u enemnue. 

B flBHtfceHHHX Ha Mecre onopa HeH3MeHHa. 3HanHT, ecTb HonopHbie 

3BeHbH, HMeionme cBH3b c onopoft. Ohh o6biHHO HenonBHHCHbi othoch- 

TenbHO onopbi (cTonbi npH ctohhhh Ha nojiy, khcth npH 3axBaTe 

nepeKjiazi hhm b BHce). flpyrae 3BeHbH Tejia nBH>xyTCfl OTHOCHTejibHo 
onopHbix 3BeHbeB Tejia h onopbi; 3 to nonBHHCHbie 3Bern,a. Ohh 

MoryT 6biTb CB«3aHbi c nepeMemaeMbiMH TenaMH (HanpHMep, raH- 
TejiHMH, niTaHroft). 

B3aHMoneftcTBne nonBH>XHbix h onopHbix 3Bem>eB H3Mep»eTCH BHyT- 
peHHHMH £JIH HenOBexa CHJiaMH. fleHCTBHe Ha OnOpHbie 3BeHbfl CO CTOpOHbl 

onopbi — 3 to BHeuiHHH nnn Bcero Tena cnna. K BHeniHHM cnnaM nnn Tena 
nenoBexa othochtch Taxace neftcTBHe nepeMemaeMbix hm Ten Ha nonBmx- 
Hbie 3BeHb«. J\nn xaacnoro H3 3BeHbeB neftCTBne Ha Hero cocenHHx 3BeHbeB, 
onopbi hjih nepeMemaeMbix Ten ecTb nponBneHHe BHemHnx nnn naHHoro 
3BeHa cnn. 

OneHb Ba^CHO pa3JiHHaTb BHemmie nna Bcero Tena nenoBexa cnnw h 
BHemHHe nnn xaxcnoro 3BeHa cnnbi. HM xaacnoro 3BeHa H3MemieT cBoe 

nBHXceHne, ecjm x 3TOMy 3BeHy npnnoHceHbi BHemHne OTHOCHTenbHO Hero 
cnjibi. 3th cnnbi — BHyTpeHHne nnn Bceft cncTeMbi 3BeHbeB — caMH no ce6e 
6e3 ynacTHH BHemHHX cnn He MoryT 6biTb iiphhhhoh onHHaxoBoro 
nepenBH)xeHHH Bcex 3BeHbeB cncTeMbi h ee LJM. 

TaxHM o6pa30M, npn nBHHceHHHX nenoBexa Ha Mecre B 03 HHxaeT h 
H 3MeHHeTCH nBHHceHHe LIM Tena nenoBexa BcnencTBHe npnno^ceHHn x 

3BeHbHM Tena HeypaBHOBemeHHbix BHeuiHnx (OTHOCHTenbHO 3BeHbeB) cnn. 

PeaKmueHbie enemnue cunbi (nopMa/ibHbie peaKyuu onopbi , cu/ibi 
mpemm) npu deuxcenunx na Me erne ypaenoeemueaiom deuemeue nodeuxe- 
Hbix 3eenbee na onopubie. 3mu cuAbi cclmu u3MenniomcH coomeemcmeenno 
ycKopenuHM nodeuxcnbix 3eenbee u nepeMeuiaeMbix men. 

Kax H3BecTHO, enny Tn^cecm Tena b noxoe ypaBHOBemnBaeT peaxunn 
onopbi. OnopHbie 3BeHb« HenonBHHCHbi: ohh ypaBHOBemeHbi OTHOCHTenbHO 
onopbi peaxTHBHbiMH BHeniHHMH cnnaMH — HopManbHbiMH peaxmwMH 

onopbi. 

npH nBH^xeHHHX nonBH^CHbix 3BeHbeB h nepeMemaeMbix Ten B 03 HHxaioT 
hx ycxopeHHH, a cnenoBaTenbHO, h cnnbi HHepmm npoTHBononoxcHoro 
HanpaBneHHH. Korna cnnbi HHepmm HanpaBneHbi b CTopoHy onopbi, ohh 
Bbi3biBaiOT nHHaMHnecxyio cocraBnaiomyio peaximn onopbi, xoTopan 

cxnanbiBaetca co craTHHecxofi cocTaBnniomefi peaximefi onopbi. 06ma« 
peaximn onopbi 6onbme craTHnecxoft. Korna cnnbi HHepmm hmciot 
H anpaBneime ot onopbi, peaximn onopbi yMeHbmaeTcn Ha BennHHHy cnn 
HHepimH. 06man peaximn onopbi Meubme CTaTnnecxoH. 

Korna ycxopeHHH nonBHHCHbix 3BeHbeB HanpaBneHbi He no HOpMann (He 
nepneHnnxynnpHO, a non ocrpbiM yrnoM x nnoexoft noBepxHocm onopbi), 
B 03 HHxai 0 T cooTBeTCTByiomne cnnbi TpeHHH. HanpHMep, ycxopeime Tena 
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neaoBexa HanpaBjieHo Bnepea, Toraa ero chjili HHepmtH HanpaBaeHbi Ha3aa, 
a CHJia TpeHiw, npnno>KeHHaH k Tejiy KaK npoTHBoaeficTBHe cane hhcpiihh, 

HanpaBJieHa Bnepea. IlepeMemaeMbie Tena, xax h noaBHXHbie 3BeHb«, npH 

CBOHX yCKOpeHHBX TOHCe BbI3bIBaiOT H3M6H6HHB peaXTHBHbIX CHJ1 OllOpbl. 

TaKHM o6pa30M, aBH)xeHHH Ha Mecre conpOBoacaaiOTai H3 Me He hrhmh 
BH euiHHX peaKTHBHbix chji BcneacTBHe aeftcTBHH Ha onopy chji hhcpiihh 
ycKOpaeMbix 3BeHbeB h apyrnx bhcihhhx juw aenoBexa chji. 

42.2. l/i3MeHeHMe KO/ninecTBa aBuweH mb CHCTeMw 


Ilo 3aKony coxpcmeHUH Kommecmea deuotcenuA e usoAupoeannou 
Mamepua/ibHOU cucmeMe (cyMMa npu/iowenubix eneiuHux cua poena nyAto) 
Konimecmeo deuDwenim ocmaemcn neu3MennbiM . 

IlepBbifi BbiBOH H3 3Toro 3axoHa noaTBepacaaeT to, hto yace h3bcctho 
h 3 3 axoHa coxpaHeHHH hbh^cchhh UMC, a hmchho: 6 e 3 BHeuiHeft cnjibi hct 

H 3 MCHCHHJI flBHHCCHHfl UMQ O TOM 7KQ TOBOpflT nepBblfi H BTOpOfi 3aKOHbI 

HbiOTOHa. BTopoft HaH6ojiee Ba>XHbiH BbiBoa: a jib h3mchchh» ckopocth 

CHCTeMbI BHCIHHBfl CHJia aOJDKHa 6bITb npHJIOJKCHa B TCHeHHe HeKOTOpOrO 
BpCMCHH, nOCKOJIbKy CKOpOCTb H3MCH«eTCJI He CHJIOtt, a ee HMIiyjIbCOM. 

CTporo roBOpH, jno6aa CHJia aeftcTByeT bo bpcmchh; B3aHMoaeftcTBHB 
Tea bhc BpeMeHH hct. M jno6aa CHJia npHnoaceHa k Tejiy, o6naaaK>ineMy 
xaxofi-TO Maccofi; Tea, He HMeioninx Maccbi, He cymecTByeT. Tax xax Bee 


aBH5KeHHH b cycraBax npoHcxoaflT Boxpyr och, to ana 3BeHa caeayeT 


paccMaTpHBaTb He xoniraecTBo aBH>xeHHH, a momcht xonHaecTBa aBH>xeHHfi 


(KHHeTHHecxHH momcht). noxa we 

jiaa ynpomeHHa pa36opa mohcho 

paCCMOTpeTb XOJIHHeCTBO aBHace- 
HH». 

,HBa Tena c oaHHaxoBbiMH Mac- 
caMH, o6beaHHeHHbie b chctcmy, 

B3aHMoaeHCTBya, oTTajixHBaioTca 


m 2 m | 



apyr ot apyra (pnc. 79, a). Run 


3TOtt CHCTeMbI CHHbl B3aHMHOrO 

OTTaaxHBaHHH — BHyTpeHHHe, no- 

3TOMy o6mero xoaHnecTBa aBH»ce- 

HHfl CHCTeMbI OHH He H3MCHHT. W y 

UM aBHMceHHe no# aeftcTBHeM 3 thx 
CHa He H 3 MeHHTca. Ho aaa xaacaoro 



H3 Tea CHCTeMbI cnaa oTTaaxHBaHHa 

(F u Fq) — BHeuiHHa. 06e ohh paBHbi 

apyr apyry. 06e aeHCTBjaoT b oaHo 

h to we BpeMfl ( t ) b npoTHBonoao5K- 
Hbix HanpaBaeHHax (+ F,t u — F 2 t\). 
Ohh Bbi30ByT oaHHaxoBoe no Bean- 
HHHe h npoTHBonoaoacHO HanpaB- 
aeHHoe H 3 MeHeHHe xoaHaecTBa 

aBHaceHHA B3aHMoaeHCTByiomHx 

Tea. Tax xax Maccbi Tea oaHHaxo- 
bm, to ohh noayaaT oaHHaxoBbie 
no BeaHHHHe h npoTHBonoaoacHbie 

no HanpaBaeHHio cxopocth. 



Pmc. 79. 

B 3 aHMOZieHCTBHe Tejia npH OTTaJIKHBaHHH ot 

Tejia c Maccon* 

a — pa»Hoft, 6 — 6ojibmci, * — MCHbmei 




Ecjih oflHO H 3 Teji (m 2 ) onHpaeTca Ha Tejio c HecpaBHHMo 6ojn>mefi 
Maccott (HanpHMep, 3eMHOft map) (phc. 79, 6 ), to Tejio, nojiynHBmee onopy 
(HanpHMep, onopHoe 3bcho m 2 ), non neftcTBHeM HMnyjibca chjiw F 2 t z 
He CABHHeTCH oTHOCHTejibHO onopbi. BTOpoe ace Tejio (HanpHMep, non- 

BH>KHoe 3BeHO m !> non nettcTBHeM TaKoro ace Hxmynbca cnnbi (i^ 2 ( 1 ) 

nonyHHT npeacHee kojthhcctbo nBHaceHHH. 

Ho TaK 6yneT nmm> b tom cjiynae, xorna CHJibi ott anxHBaHH# h 

BpeMH B3aHMOneftCTBHB OCTaJIHCb npe5KHHMH. ripeanOJIO>KHM, HTO OAHO 

H3 Ten HMeeT cpaBHHTenbHO ManeHbxyio Maccy ( m 3 ) (pnc. 79, e). Ecjih 6bi 
HMnyjibc CHnbi CHOBa ocranca npeacHHM, to oho nonynnno 6bi npeacHee 

KonHnecTBo nBHHceHHH; 3 hbhht , eMy 6bina 6bi coo6meHa cootbctctbchho 

6oJibmaH CKopocTb. flpyroe nee Teno, c npeacHeft Maccoft (m 2 ), nojiymno 
6bi npeacHioio CKopocTb. OaHaKo nyTb npHnoaceHHfl cnnbi (HanpHMep, 
yanHHeHHe cacaToft npyacHHbi, BbinpaMneHne comyToft Horn) onHHaxoB, 
eenn MexaHH3M oTTanxHBaHHH oahh h tot ace bo Bcex Tpex cjiynanx. Ho 
CKopocTH oTnaneHHH Ten npyr ot npyra 6ynyT pa3HbiMH (v 3 He paBHo v 4 ). 
BpeMn oTTajiKHBaHHn 6yaeT MeHbmHM npH B3aHMoneftcTBHH c caMbiM 
nerKHM TenoM. Cnna OTTanxHBaHHH b xaacnoM cjiynae nepeMeHHa: hbto- 
HaeTCH c Hynn, B03pacTaeT no MaxcHMyMa, nanaeT no Hyna. IIpH 
Henponon)KHTejibHOM B3aHMoneftcTBHH c nerxHM TenoM oHa He B03pacTaeT 
no Taxoro nee MaxcHMyMa, xax npn B3anMoneficTBHH c 3eMHbiM mapoM. 
3HanHT, h BpeMH oTTanxHBaHHH b TpeTbeM cnynae xopone h enna MeHbiue. 

Ilo3TOMy b peanbHbix ycnoBHnx, onpeneJiniomHX BenHMHHy cnnbi h Bpevw 
B3aHMonettcTBHn, BaacHO ynHTbiBaTb, xaxoe Teno cnyncHT onopofl npH 

OTTaJIXHBaHHH, Ha HTO OIIHpaiOTCH 3BeHbH. 

TaxHM o6pa30M, HTo6bi o6ecnenHTb yBenHHeHHe xonHnecTBa nBH)xeHHJi 
nonBH>KHbix 3Bem>eB, Hy)KHO HMeTb Teno onopbi c aocTaTOHHO 6onbinoft 
Maccoft, hto no3BOJiHT co3naTb Heo6xonnMbift HMnynbc cnnbi. 

42.3. flpeoAO/ieBatoujne n ycTynajouine nBnweHna 

B npeodo/ieearoujux demtcemuix cyMM ap nan nine a Mbiuuf nanpaenena 
e emopony deuxeemm 3eeua , e yemynaroufux — e npomueono/ioxcHyro 
emopouy. 

flBHHceHHH nenoBexa MoryT BbinojiHHTbCH c npeononeBaioineft (nono- 
HCHTenbHott) pa6oTott Mbimu. Mbimubi yxopanHBaiOTCH, npeononeBa^ ennw 
conpoTHBneHHH, npnno>xeHHbie x 3 bchlhm (HanpHMep, nonHHMaHne iirraH- 
rn). Taxne nBH»ceHH« pam>me Ha3biBann axTHBHbiMn; naccwBHbiMH ace 
CHHTanH aBHaceHHH, BbinonHaeMbie 6e3 axTHBHoro coxpameHHB Mbium, 
HanpHMep npn n omoiiih bhcihhhx njw nenoBexa enn (onycxaime niTaHTH non 
nettCTBHeM ee Beca h t. n.). Hepenxo 6biBaiOT naccHBHbie nBHaceHHH, npn 
xoropbix nettCTBHTenbHO Mbimubi HHxaxott ponn He nrpaiOT (cbo6oahoc 

naneHHe nenoBexa, naccHBHoe «naneHHe» paccna6neHHoft pyxn). Ho nacro 

BCTpenaiOTCH «naccHBHbie» nBHaceHHH, b xoTopbix nenoBex HanpaaceHHeM 
Mbinm-aHTaroHHCTOB topmo3ht nnn ocTaHaBniroaeT nBHacetme, Bbi 3 BaHHoe 
BHeuiHHMH nJia nenoBexa CHjiaMH (to ace onycxaHHe iiiTaHm Ha noMOCT). 

B TaxHX cjiynanx aHTaroHHCTbi coBepmaiOT ycrynaioiiiyio (oTpHiiarenb- 
Hyio) pa6oTy (pacTarnBaacb, ohh xax 6bi ycrynaiOT nBHacyniHM bhcuihhm 
cnnaM), npHneM coBepmaiOT HHorna orpoMHyio pa6oTy, npn xoTOpoi! hx 
axTHBHocTb (b 6HonorHHecxoM CMbicne) OHem> Bennxa. FIo3TOMy hx 
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ABHHceHHfl Heuejiecoo6pa3HO Ha3biBaTb naccHBHbi mh . He cjieayeT cMeuiH- 
BaTb noHHTHH «aKTHBHbie- CHjibi» b CMbicjie MexaHHMecKOM (cnoco6Hbie 

[BH^ceHHe) h b CMbicjie 6HonorHHecKOM (Tarn Mbium). flpaBH/ibHee 


aejiHTb asHaceHHa Ha npeoaoneBaioiuHe (c nonoacirrejibHoft pa6crroft Mbium) 

h ycTynaioume (c OTpuuaTejibHoft pa6oTofi Mbirnu). M Te, h apyrae 

flBH«eHHH aKTHBHbie. OaCCHBHblMH 7KC CJieayeT Ha3bIBaTb JIHllIb HBH5KeHHJI 

6e3 aKTHBHoro yHacma MbiiueaHbix chji (cBo6oaHoe naaeHHe, nojieT no 

HHepiXHH H T. n.). 

Tbkhm o6pa30M, b npeoaoneBaiomHx aBHaceimax rjiaBHbiMH hctoh- 
hhkbmh aBHacymux chji cjiyacaT tojibko MbiiueaHbie Tarn, xoth hm MoryT 
noMoraTb h HHbie cnjibi. TopM03aiuHe ace cnjibi MoryT 6biTb BecbMa 
pa3HOo6pa3HbiMH: b ynpaacHemiax c oraromeHHeM — hx Bee h chjiw 

HHepuHH; b ynpaacHeHHflx c acnaaaepoM — cunbi ero ynpyrofl aeifropMauHH; 

b ynpaacHeHHax c conpoTHBJieHHeM napTHepa — Bee h cuna HHepuHH ero 
Tena, ero MbiiueaHbie cmibi; b ynpaacHeHHax 6e3 CHapaaoB — Bee h chjim 
HHepuHH co6cTBeHHbix nacreA Tejia h aaace tbth cbohx Mbium- 

aHTarOHHCTOB. B yCTynaiOmHX aBHaceHHaX HCTOHHHKaMH aBHaCyiUHX CHJI 

MoryT 6biTb jiK)6bie cnjibi, a topmo3hiuhmh cnyacaT npeHMymecTBeHHO 
Tarn Mbium-aHTaroHHCTOB. fleaeHHe Ha npeoaoneBaiomHe h ycrynaiomHe 
jjBHHceHHH b H3BecTHofi Mepe ycnoBHO. H npeoaoaeBaioiuee UBHaceuHe 
MoryT TopM03HTb Mbiumbi-aHTaroHHCTbi, h b ycTynaiomeM aBHaceHHH 
b HHCJie aBHacyumx chji MoryT oxa3aTbca MbiiueHHbie Tarn. OneHb Macro 
aBHacemie, HaHaBiueeca Kan npeoaoneBaiomee, 3aKaHHHBaeTca KaK ycTy- 
naiomee; Mbimubi, pa3orHaBuiHe 3bcho, b onpeaeneHHbifl momcht «Bbi- 

K JIIOHaiOT CH» , a Mbiumbi-aHTaroHHCTbi, «BKJHOHHBUJHCb», 33TOpMa>KH- 
BaiOT UBH^CeHHe, UettCTBya npOTHB B03HHKaK)IUHX npH TOpMO)KeHHH CHJI 

HHepuHH (HanpHMep, ubpokchhc nepeHOCHOft Horn b 6ere). 

B MejUieHHbIX UBHJKeHHHX yCKOpeHHfl HeBeJIHKH, 3HaHHT, H CHJlbl 

HHepuHH Majibi. Ilo3TOMy ycrynaiomaa (T0pM03amaa) pa6oTa b KOHue 
jjBH^ce hhh Maji03aMeTHa. B 6bicTpbix >Ke UBH)KeHHax ycKopeHHa npu 

OCTaHOBKe 3BeHbeB 6onbUIHe, CHJlbl HHepuHH B03HHKaiOT 3HaHHTeJIbHbie. 

B 6bicrpbix B 03 BpaTHbix aBH>KeHHHX co CMeHofi ycTynaiomero uBHaceHHa 
Ha npeouojieBaiomee chjim HHepuHH h cnjibi ynpyrofl aetJjopMaiiHH o6ecne- 

HHBaiOT peBepcHBHbift pe>KHM. 

npu deuotoeHUHX m Mecme nodeumibie 3eenbM deuxeymen man, unto UM 
me/ia ocmaemcn e npede/tax 30Hbi coxpaneHun nonoxcenuR, e KpauneM 
cnyuae — 30Hbi eoccmanoenemui nonoxcenuR . 

Kax H3BecTHO, coxpaHeHHe nojio)KeHHa' npeacTaBJiaeT co6oft paa 
HenpepbiBHbix aBH^cemitt Ha MecTe (mhkpo- h MaKpoKOJie6aHHa), bo BpeMa 
Koropbix, crapaacb coxpaHHTb paBHOBecue, yMeHbiuaiOT oTKaoHeHHa. B 
ABH»ceHHax Ha MecTe, Bbinojmaa ocHOBHyio uBHraTejibHyio 3aaany, He- 
o6xoanMbiMH aBHaceHHaMH noaBHHCHbix 3BeHbeB o6ecnenHBaiOT coxpaHeHHe 
paBHOBecna, He MeHaa onopw. Pa3JiHHHe Meacay 3thmh aByMa rpynnaMH 
ABHaceHHfl (KpoMe ochobhoS 3aaaaH aeftcTBHa) — b pa3Maxe aBHacenna, 
cxoacTBo — b o6ecneaeHHH paBHOBecna. KoMneHcaTOpHbie, aMopTH3Hpyio- 
iu«e h BoccraHaBJiKBaiomHe aBHaceHHa uihpoko Hcnojib3yiOTca b aBnaceHHax 
Ha Mecre, oco6chho Toraa, xoraa B 03 HHKaeT onacHOCTb HapyuieHHa 
paBHOBecna. 







§ 43 . MexaHM3Mb« npMO/iMmeHMfi k onope m OTAa/ieHM* 
ot Hee 


ripw BepxHefi onope npH6nHXceHHe k Hefi npeoAoneBaiomHM ABioKemieM 
BbinojiHxeTCB no MexaronMy npHTHrHBaHHH; ABHHceHHe b o6pbthom hb~ 


npaBneHHH 


ycrynaioiuee (HanpHMep, onycxaHHe bhh3). Ilpn hhxchcD 
onope oTnaneHHe ot Hee npeononeBaiomHM abh^chhcm ocymecTBjiHeTai 
no MexaHHiMy oTTajiKHBaHHH; ABH>KeHHe b o6paTHOM HanpaBjieHHH 
ycTynaiomee (HanpHMep, npHcenaHHe). 


43.1. MexaHH3M npHTflruBaHHH 


B03 6 y >k jxe hh a * Mbiinua HanpHraeTca 


H, 


ecjiH MOxceT npeoaojietb 


conpoTHBjieHHe, coKpainaeTca, c6nw>Kax npw 3 tom MecTa npHKpenjieHwi 


c6jlH>KaK)TC» 


3BeHa, coe/iHHeHHbie Mbinmeft. npHTarHBaHHe — cnoco6 


BbinojiHeHHa MbimuaMH nono>KHTejibHoft pa6oTbi. 

npH BepxHefi onope HenoBex o6biHHO HMeeT yaepHCHBaiomyK) cB«b 

c 3axpenneHHbiM cJ)H3HHecKHM tcjiom (noABec). 3Benb«, coenHHeHHbie c 


noxiBecoM (rHMHacTHMecKHM CHapflAOM, ycTynoM cxajibi h t. 


onop- 


npH ABHXceHHxx Ha Mecre ohh name Bcero ocraiOTCH HerioABHKHbiMH 


OcrrajibHbie 3BeHb« Tena 


noABHKHbie, ohh nepeMeinaiOTCH oTHOCHTejibHo 


onopHbix 3BeHbeB h Apyr Apyra. 

06 in h ft MexaHH3M npHTHrHBaHH* npn BepxHeft onope cxeMdTHHecKH 

coctoht b cjienyiomeM (phc. 80, a). Cwjioft TaacecTH onopHbix 3BeHbeB, 
3 aKpenjieHHbix Ha BepxHefi onope, xax h cwjioft tjokccth cxeMaTHHecKH 
H 3 o 6 pa>KeHHbix 3BeHbeB c npy>KHHOfl, mojkho npeHe 6 penb. Mbirnua (Ha 
pncyHKe H3o6pa>KeHa xax pacTaHyTaa npy>KHHa), cocahhh loinasi noABH*- 

Hbie 3BeHbfl C OnopHbIMH, nOA AettCTBHeM Beca nOABHKHbIX 3BeHbeB ( P ) 

HanpH>KeHa. Ee cwna thth npwjioaceHa k pbmaraM h He no 3 Bon»eT hm 

OnyCTHTbCH BHH3: CH.ia / :>/ BbI 3 blBaCT 


Ramh 



+A F 


riOABIDKHbie 

3BeHbfl 



+A F 



a 


OnopHbie 

3BeHbfl 


+A F 


OnopHbie 

3BeHbfl 



llOABM)KHbie 

3BeHbfl 


+Q 


6 


Phc. 80. 

MexaHH3Mbi nBH»ceHHH Ha MecTe: 


a — MexaHH 3 M npHTHrHBarnoi, 6 
BaHHB 


MexaHH3M OTTaJlKH- 


paBHoe 


H 


npoTHBonojio)KHoe no 


HanpaBJieHHK) 


npOTHBOAeHCTBHC 


peaKUHH onopbi Cnjia F paBHa 

no MOAyAK) cwjie P(kuk 

npOTHBOACHCTBHe). B 3TOM HCXOA- 

hom nonoxceHHH abh^kchha eine hct 
Mto6w Bbi3BaTb npHTsrHBaHHe noa- 

BH)KHbix 3BeHbeB k BepxHeft onope, 

Heo6xoAHMo yBe/iHHHTb Hanps^c- 

HHe MbiLuubi (npnpaineHHe chaw 
TS rH COOTBeTCTBeHHO AF'h A F"). 

Toraa cwna -f A F" BW 30 BeT vcko- 
penHe (-f a) noABH^KHMx 3 BeHbeB, 

HanpaBAeHHoe BBepx; nosBHTCJi Ha- 
npaBAeHHan bhh3 cwna hhcpuhm 

(^■), npH.ioxceHHas k pbinaraM. 3 to 


o6y 


B03HHKH0BeHHe AHHa- 


MHnecKOH cocTaBAjnoineH peaKUHH 

onopbi (Rt U J. CH.ia 4- AP'h npea- 


CTHBASieT Co6oiO 


cicopjiiomyK) 








/iy, Bbi3biBaK>myK> npHTHrHBaHHe. IJeHTp Macc nonBHacHbix 3BeHbeB nonyaaeT 
ycKOpeHHe. PeaxuHa onopbi KaK peaxuna CB5I3H nBHaceHHa He BbnbJBaei, 

XiBH^cymen chjtoh OHa He aBnaeTca, ho 6e3 Hee H3MeHeHHe nBHaceHHa LJM 

HeB03M0^CH0. HCTOHHHKOM ace 3HeprHH nBHaceHHa CJiy^KHT MblLULia; ee 

cmia Tarn + A F' zijih nonBHacHbix 3BeHbeB — cHJia BHeuiHaa. CnenoBaieubHO, 

3axoH coxpaHeHHH nBHaceHHa UMC co6nionaeTca. 

HTax, flBH^ceHHe no cnoco6y npHTarHBaHHa nponcxonHT 6naronapa 

yBeJinne hhOM y h anpa ace hhk> Mbiuiix, KOTopbie ycxopaiOT cBoeft Taroft 
nonenacHbie 3BeHbH, c6nnacaiOT hx c onopHbiMH. 

43.2. YcTynaHDmue ABnweHUB npn BepxHetf onope 

non aeficTBHeM BHeniHHX chji Teno aenoBexa MoaceT coBepinaTb 
ycTynaiomne nefiCTBHa, oTnanaacb ot BepxHefi onopbi. 

npH 3TOM HanpH^CeHHe MbllUU yMeHbinaeTCH. B03HHKaeT H36bITOK CHJIbI 

Beca Han cnnofi Tarn Mbirnn. HanpaBjieHHoe bhh 3 ycKopeHHe nonBHacHbiM 
3 BeHbHM npnnaeT cnna, npencTaBnaiomaa co6ofi pa3HocTb Meacny BecoM 
Tena n cnjiaMH Tarn Mbirnu BBepx . Ecjih 6bi Bee Tena BbBbiBan ycKopeHHe, 
to 6bijio 6bi npocTo CBo6onHoe naneHHe nonBHacHbix 3BeHbeB bhh3. 

non neficTBneM 3toK yacopaioiueft cnjibi nonBnacHbie 3BeHba, onyc- 

Kaacb, pacTarHBaiOT Mbiumbi. Pa6oTa, KOTopyio ohm coBepuiaiOT Ha nyTH 
CBoero neftcTBHH, OTpHuaTenbHaa, nocKOJibKy CHJibi HanpaBneHbi b cto- 
pOHy, npoTHBononoacHyio nBHaceHHio. nonoacHTenbHyio pa6oTy coBep- 
rnaeT enna, paBHaa H36biTKy Beca nonBHacHbix 3BeHbeB Han Taroft Mbirnu, 
npnnoaceHHoft k pbiaaraM. Ycrrynaiomee nBH>KeHHe non neftcTBHeM Beca 
(nocToaHHott cnjibi) nponcxonHT BCJiencTBHe yMeHbineHna MOMeHTa CHJibi 
Mbimubi. YcKopaiomefl CHnoft cnyacHT H36biTOK Beca Han CHJioft Tarn 
Mbirnu. npn ycKopeHHH B03HHKaeT cwna HHepuHH, HanpaBneHHaa BBepx, 

h yMeHbmaeTca o6maa peaiawa onopw. 

npnMepoM nBnaceHHtt npn BepXHeft onope Moa<eT cnyacHTb nonTarH- 
BaHne b BHce h onycKaHne. IlepBaa aacTb 3Toro nBHaceHHa npowcxonHT no 
MexaHH3My npHTarnBaHna k BepXHeft onope. Heo6xonHMO ycrraHOBHTb, 
kbk He nBHaceHHa b cycraBax aBnaiOTca npeononeBaiomHMH h pa6oTa kbkhx 

Mbium HX BbI3bIBaeT. Ko-JIb CKOpO B HCXOnHOM nOJIOXCeHHH pyKH BbITaHyTbl 

BBepx, to noac BepxHHX KOHeaHOCTeft nonHaT BBepx, nonaTKH oTBeneHbi 
ot no3BOHOHHoro CTon6a h noBepHyTbi hhxchhmh yrnaMH Bnep>en. Knio* 
HHUbi h nonaTKH npn nonTanmaHKH 6ynyT onycKaTbca Tarofl uiHpOHattuiHX 
Mbirnu cnHHbi h 6onbuiHX rpynHbix Mbiuiix, npHBonHTb h noBopaaHBaTb 
nonaTKH 6ynyT poM6oBHnHbie Mbiumbi. B o6ohx nBHaceHHax yaacTByiOT 
HHacHHe aacTH TpaneuneBHnHbix Mbirnu. OnHOBpeMeHHO uinpoHattuiHe 

Mbiumw cnHHbi h TpexrnaBbie Mbiumbi nneaa pa3rH6aiOT ero, a nByrnaBbie 
Mbiuinbi nneaa h npyrne crn6aTenH crH6aH3T npennneabe. OnycxaHHe b 
nonoaceHHH BHca BbinonHaeTca npn ycTynaiomefl (oTpHixaTenbHOfl) pa6oTe 
Tex ace caMbix Mbirnu c nepeMemeHHeM nonBnacHbix 3BeHbeB b o6paTHOM 
HanpaBneHHH. npn ycTynaiomefl pa6oTe Mbiumbi b cocToaHHH pa3BHTb 

Gonbinee HanpaaceHHe, aeM npn npeononeBaiomett. no3TOMy ycrynaiomee 

nBnaceHHe npn tom ace OTaromeHHH BbinonHHTb nerae. 





43.3. MexaHM3M orra/iKUBaHUfl 

npH OTflajieHHH 3 Bem>eB npyr ot Apyra cmioft thih Mbiimibi MecTa 
ee npHKpenneHHB c6jTHHcaK)Tca, npn6AH>KeHHe OAHoro KOHixa ABynAeneBoro 
pbinara conpoBOXCAaeTca otabjichhcm Apyroro ero KOHixa. Ott ajiKHBa- 
HHe — cnoco6 coBepmeHHB MBiumaMH noAO>KHTeAbHoft pa6oTbi. 

06biHHO CBH 3 b onopHbix 3 BeHbeB c HHXCHeft onopofi 6biBaeT Heyaep- 
)KHBaiomeft; CTony, HanpHMep, npiracHMaeT k rpyHTy TOAbKo Bee BepxHHx 

3BeHbeB TeAa. 

06llXHft MeXaHH3M OTTaAKHBaHHA np# HH5KHeft OnOpe CXeMaTHHCCKH 

coctoht b CAeAyiomeM (pwc. 80, 6 ). Mbimixa (Ha pHcyHKe OHa ycAOBHo 
o 6 o 3 Ha 4 eHa KaK cxcaTaH npyacHHa) cbohm HanpaxceHHeM He no3BOAaeT Becy 
BepxHHx 3BeHbeB corHyTb CHCTeMy pbinaroB. CHAaF'noAAepacHBaeT Bepxjme 

3 BeHbH, ypaBHOBeuiHBaeT hx Bee P. Cuji&F" nepe3 onopHbie 3BeHBH AaBHT 
Ha onopy; OHa ypaBHOBemeHa npoTHBOAeftcTBHeM onopbi. 

MTo6bI BbI3BaTb OTTaAKHBaHHe noABH^KHblX 3BCHbeB OT HH>KHefi Onopbi, 

Heo6xoAHMO yBeAHHHTb Hanpa^ceHHe Mbimixbi (npHpameHHe chabi Turn 
eooTBeTCTBeHHO+AF' u-l-AF"). TorAa CHAa-l-AF" Bbi30BeT ycKopeHHe noa- 

BHXKHblX 3Bem>eB ( +tf), HanpaBAeHHOe BBepX, nOHBHTCH CHAa HHepiXHH (F„ ) 

Kan HeypaBHOBeiiiHBaiomee conpoTHBAeHHe, HanpaBAeHHaa bhh3, npnno- 

>KeHHaa k BepxHefi Tonxe pwnaroB. 3 to o 6 ycAOBHT noHBAeHHe AHHaMH- 
HecKOfl cocTaBAAiomeft onopHofi peaKUHH ( R aHH ). CHAa +AF" h ecTb 
ycKopjnomaa CHAa, noA AeftcTBHeM KOTopoft HaHHHaeTca OTTaAKHBaHHe. 

Tax nee KaK h b MexaHH3Me npHTBrHBaHHii, peaKUHH onopbi KaK bhciuhah 

CHAa coBepmeHHO Heo6xoAHMa 1 ho He OHa Bbi3bmaeT abh^kchhb. HenoBeK 
npH oTTaAKHBaHHH, Kan h npH npHTHrHBaHHH, caMOABHHcymaacB CHCTeMa; 
hctohhhk 3HeprHH abh^kchhh — BHyTpeHHHtt. TBepAoe TeAO MOXCeT nepe- 

MemaTbca toabko noA AeftcTBHeM BHeuiHeft chabi. A tcao qeAOBeKa 

npeACTaBAHeT co6oft CHCTeMy- TeA, Ka>KAoe H3 KOTopbix H3MeH«eT CBoe 
noAO)KeHHe noA AeftcTBHeM Bcex npHAoxceHHBix hmchho k HeMy cha. TaKHM 

o6pa30M, npH aKTHBHbix ABHXceHHHX neAOBeKa He cymecTByeT OAHOtt- 

eAHHCTBeHHott chaw, ABHxeyuxeft Bee ero 3BeHb« KaK CHCTeMy TeA. 

flBHXceHHe no MexaHH3My OTTaAKHBaHHH npoHCXOAHT 6AaroAap« yBe- 

AHHeHHK) HanpHXCeHHB Mbirnu: OHH, c6AH5KaA CBOH KOHUbI, OTAaAHIOT 

noABHXCHbie 3BeHbH ot onopHbix. B pe3yABTaTe yBenHHHBaeTca peaKUHH 
onopbi, npoTHBoneftcTByiomaH Becy noABHxcHbix 3BeHbeB h hx cmie HHep¬ 
iXHH, nepenaBaeMbiM nepe3 pbinarn Ha onopHbie 3BeHba. 

43.4. YcTynatouxee npn 6 /in>KeHMe k HHWHen onope 

Kax h B CAynae ycTynaioixxero OTAaAeHHH ot BepxHeft onopbi, npn 
ycTynaiomeM npH6nioKeHHH k HH)KHefi onope Mbiiuixbi coBepiuaiOT pa6oTy 

nOA AefiCTBHeM BepXHHX 3BeHbeB TeAa. H36bITOK AefiCTBHH Bee a OTHOCH- 
TeAbHO AeftCTBHA TJirH MbIIXIXX CAy)KHT yCKOpHIOIXXefi CHAOft, npH6AH)KaiO- 

uxefi TeAO k onope. KaK h npH aio6om ycKopeHHH, B 03 HHKai 0 T chaw 

HHepiXHH H H3MeHfleTCH peaKUHH onopbi. 

IlpHMepoM ABH^KeHHft npH HHXKHefi onope MoxceT cnyxcHTb cni6aHHe 
h BbinpHMAeHHe pyK b ynope Ae)Ka. Ohcbhaho, hto ABH»eHHe UM Tena 
bhh3 npH HHXCHefi HeyAepxcHBaiomefi onope Mo^ceT ocymecTBAHTbca non 

AeftCTBHeM CHAbI THHCeCTH TOAbKO nOABHXCHBIX HaCTeft TeAa. TOAOBa, lliefl, 



TynoBHme h hoph (JmxcHpoBaiibi bo Bcex cycraBax HanpjoxeHHeM Mbinin- 
aHTaroHHCTOB h xiBH)KyTCB xax bhh 3, Tax h BBepx b Bnae eaHHoro aejioro. 

JlonaTKH (J)HKCHpOBaHBI OTHOCHTeJIbHO TpyflHOfl KJieTKH. OcHOBHblC flBH- 

aceHHfl b cycrraBax npn cra6aHHH pyx — pa3rH6aHHe b ruieneBbix h cni6aHHe 
b jioKTeBbix h jiyHe3anBCTHbix cycraBax — npoHCxoxiflT npH ycrynaiomeft 
pa6oTe Mbirnu-aHTaroHHCTOB. 

BbinpaMjieHHe pyx b ynope Jie>xa, ecrecTBeHHO, npeacTaBJiaeT co6oft 


npeoflOJieBaiomee nBH>xeHHe, npoTexaioiuee c coxpameHHeM Mbium, xo- 
Topwe paHee bmiiojihhjih ycrynaiomyK), a Tenepb coBepiuaiOT iiojiohch- 


TejibHyio npeoaojieBaiomyio pa6oTy. 


BcnexiCTBHe Manofi cxopocth m 


V 


R 


OTHOCHTeJIbHO 6ojn>UIOft XIJIHTeJIbHOCTH HBHHCeHHB yCXOpeHHB, a 3HHHHT, 
H CHJlbl HHepUHH 6yflyT HeBejIHXH. 

KHHeMaTHxa h AHHaMHxa B3aHMoaeftcTBHB 6HOMexaHHHecxofl CHcreMbi 
c onopofl xapaxTepH3yiOTCH HexoTop wmh oco6chhocthmh. 

Ha phc. 81 npezicTaBJieHa 6 hoxhhc- 
MaTHHecxaa napa, coenHHeHHaa nojiBHxc- ^ 

ho c onopoH. YBejiHHeHHe yrjia (cp) ✓'“n 

Me3K,ay 3 BeHbflMH 3TOH napbl npHBOAHT K \ \ v 

npoTHBonojK»KHO HanpaBJieHHbiM noBO- \ \ i 

poTaM 3BeHbeB: 3 bcho, 6jiH)XHee x onope, \ \T 

noBepHeTca HaneBo (co,), a 3 bcho, xiajib- \ Y 

Hee ot onopbi, noBepHeTca HanpaBO (co 2 ). v \ ^2 

ripH 3 Tom UM napbi noJiynHT ziBHxceHHe V \ 

BflOJib pa/wyca (V R ), coe/iHHHioiHero ero //^\\ 

c ocbK) BHeuiHero mapHHpa (onopoH), a UM / # . 

Taxxce b nepneHAHxyjuipHOM eMy HanpaB- 

JieHHH {Vj\ b jieByio cTopoHy. Bca napa ^ / / / / 

BpamaeTca (co 3 ) b HanpaBJieHHH 6jiH>KHe- 1 ^t/// 

ro x onope 3 BeHa. Ecjih npH 3 tom He yS / 

npHJIO)XeH MOMeHT BHeUJHeH CHJlbl, TO / / 


V 


CJ 


UM 


A 


(J 


npOHCXOZIHT 


B3aHMHaa 


KOMneHcanwH 


AByx cocTaBJisnomHx 


OTHOCHTeJIbHO 


MeHTa OTHOCHTeJIbHO (J)HKCHpOBaHHOM 
OCH (onopbi): 1) XHHeTHHeCKHH MOMeHT, 

o6pa3yeMbiH BpamaTejibHbiM nBHixeHHeM 
3BeHbeB OTHOCHTeJIbHO hx UM, HanpaB- 

JieH B OHHy CTopoHy H 2) XHHeTHHeCKHH 
MOMeHT, o6ycjioBjieHHbin nepeMemeHHeM 


Phc. 81 . 

ABHweHHfl 6HOKHHCMaTMMccKofl napbi 


npH H3MeHCHHH MC*3BCHHOIO 


jia <p 


(no B. T. Haaaposy 


B n KyacHico) 


UM 


(bHKCHpOBaHHOH OCH, 


Apyryio. CrH6aiejibHo 


pa3TH6aTejibHbie ziBHxceHHsi cnopTCMeHa npn B3aHMoaeHCTBHH c onopon 
Bbi3biBaioT paji xHHeMaTHHecxHx cJieziCTBHH cJio)KHoro xapaxTepa. Kax y^xe 

roBopHJiocb, npn nape yrjioBbix cxopocTen, t. e. paBeHCTBe yrjioBbix cxopo- 


CTen 3BeHbeB, nBH^cyinnxca pa 3 HOHanpaBJieHHO, nocjieAyiomee 
rpynna 3BeHbeB) noJiynaeT nocTynaTejibHoe ziBHxceHHe 


(hjih 


flHHaMHXa B3aHMOfleftCTBHB CHCTeMbI 


onopott onpeaejnieTCB 


°co6eHHocTHMH nepe^aHH h Hcnonb30BaHH« 3HeprHH. rioBbiiiieHHe hc 


T 


MHTXHX TxaHefi B COeHHHeHHHX (cyCTaBHaB )KeCTXOCTb) o6ec 



^CeCTKOCTb 


cbohctbo npoTHBoneAcTBOBarb npHJiaraeMofi ciuie. Ko 34>4 >muhcht acecT- 


KOCTH paBeH OTHOUieHHfO npHJlOKCHHOH CMJIU K Zlc4)OpMaUHM ( Hfjn). 
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nenHBaeT 6oaee nojiHyio nepeflany 3Heprnn. 3 to oco6chho npoaBaaeTCH 
npn ynapax h pa3JiHHHbix oTTaJiXHBaHHax, 6 jih 3 Khx no oco6chhoctjim h 
ynapHbiM B3aHMoneftcTBHHM. C noBbiuieHHeM >xecTxocTH onoMexaHHHecxaji 
cncTeMa npH6jiH^cacTCH k TexHHHecxoft MexamwecKoft cncTeMe, hto 

yMeHbinaeT noTepn 3HeprnH. 

IIoTepH 3HcprnH npn ee nepeaane no 6HOXHHeMaTHnecxoft neriH 

(neMntJjHpOBaHHe 1 ) 3aBncaT ot npeo6pa30BaHHH MexaHnnecxoft 3HeprHH 

3B6Hb6B b apyrne Bnnbi h ee pacceaHna, ot cTeneroi npoH3BOJibHoro 
HanpaaceHHa Mbinm, ot BennaHHbi hx pacTarnBaHna n npyrnx (JjaxTopoB. 
MHTepecHbi 3aMeTHbie pa3JiHHna b K03cJ)(J)HnHeHTax acecrxocTH n aeMn(J)H- 
pOBaHna b CBa3H co cnopTHBHoft cnennajiH3anHeft 2 : 

Ko3<j)(J)HUHeHT 

CneuHajTfH3auH« *cctkocth Ko3<J)<})HUHeHT jaeMn(|)HpoBaHBa 

LUTaHrMCTbi 2,88+0,66 1039,80 + 243,87 

CnpMHTepbi-jierKoaTjieTbi 3,00+0,53 756,05 + 173,14 

JlbDKHMKH-roHiUHKH 2,41+0,36 764,68 + 209,24 


npn Marxoft aMopTH3aiwn nponcxonHT 3HaaHTenbHoe neMncJjnpoBaHHe. 
npn acecTKoft (ynpyroft) aMOpTH3annn xHHeTHaecxaa 3Heprna nepexonHT 
b noTeHunajibHyio 3Heprnio ynpyroft ae<})opMamfH; b B03BpaTHOM nBH- 



Pe30HaHCHbie KOJie6aHHH rHMHacTa Ha 
CHap%ae: 

a — KOJie6aHH« CHapajia (cBo6oAHue); 6 — icone- 

6aHH9 THMHaCTa OTHOCHTGJIbHO CHapafla (BblHyX- 

ACHHue); e — pe3yjii>THpyioiuHe Ko;ie6aHH9 (no 
K). A. HnnojiHTOBy) 


aceHHH 3Ta 3Heprna BHOBb Hcnonb3yeTca 
(pexynepaima 3HeprnH). ^BaeHne ynpy¬ 
roft OTaaHM ncnoab3yeTca xax b Mbimuax 
cnopTCMeHa, Tax n b ynpyroft onope 
(HanpHMep, nepeKaaanHa, acepan napaa- 
aeabHbix 6pycbeB). Ecan cnopTCMeH ax- 

THBHbiMH aBnaceHnaMH co 3 aaeT BbiHyac- 

aeHHbie Koae 6 aHna, xoTopbie coBnaaa- 

k)t no aacroTe co CBo6oaHbiMH xone6a- 
HnaMH ynpyroft onopbi, nponcxoaHT 
pe30HaHCHoe ycnneHne aMnanTyaw ko- 
ae6aHHfi (pnc. 82). TaxnM o6pa30M no- 

BbimaeTca 3(JxJ)eKT ncnoab30BaHna 3He- 

pnoi. 

K 03 (J)(})HLJHeHT 3 (J)(})eKTHBHOCTH 

MblUieHHOH pa6oTbI 

__ MexaHHHecKaa pa6oTa ^ 

^ 3aTpaHeHHaa aHeprwa ' 

BcaeacTBne noBTopHoro ncnonb 30 BaHHJi 
MexaHHaecKOH pa6oTbi npn ynpyrow ot- 
aaae MoaceT oxa3aTbca 6oabme eaHHHUbi, 
a K03(J)(})HUHeHT noae3Horo aencTBHa 

cnabi (x.n.a.) Bceraa MeHbuie eanHHUbi. 

KimeMaTHHecKHe n anHaMnnecKHe 
ocodeHHocTH B3aHMoaeftcTBna cnop¬ 
TCMeHa c on op oft b aBHaceHnax Ha MecTe 
npoaBaaiOTca Taxace b aBH>xeHHHX aoxo- 
motophmx h nepeMemaiouxHx. 


1 aeMn(J)HpoBaHHe — cbohctbo pacceHBaTb 3HeprHio. Ko34><}>HiiHeHT aeMn4)HpoBaHH* 
onpeaejiaeTCfl KaK nepBaa npoH3Boj3Haa ^HCCHnaTHBHOH chjiu no ae(|)opMauHH ( H/c-m ). 

2 no .aaHHbiM A. C. ApynHa h up. (1978 r.), ^jia Mbiuiii-crH6aTejieH cTonu. 





T/iaBa IX 

/lOKOMOTOPHblE flBI/DKEHI/m 

y Bcex JlOKOMOTOpHLIX JIBHXCeHHii 06lIiaH JIBHraTeJIbHaH 32 U 13 HB — 

ycHJiHHMH Mbirnu nepenBHraTb Tejio nejiOBexa OTHocHTejibHO onopbi hjih 
cpezibi. CpenH nepe^BHHceHHft OTHocHTenbHO onopbi (Ha 3 eMHbix nepeziBH- 
xceHHft) Han6ojibiiiee pacnpocrpaHeHHe hmciot inaraTejibHbie jiokomoixhh no 
cnoco6y ott ajiKHBaHHH. B Bozmofi cpene npHMeHneTCH xax OTTajiKHBaHwe, 
Tax h (b HexoTopbix npeaenax) npHTnrHBaHHe. H Ha onope, h b Bone 
HcnoJib3yK)T Taxnce MexaHnnecKHe npeo6pa30BaTejiH nBH>KeHHfi (HanpHMep, 
Benocnnen, axaneMHHecxaH jionxa). MHorwe jioxomouhh npezurraBJunoT 
co6ok> TexHHKy caMOCTOHTenbHbix bhjiob cnopTa. B HexoTopbix Bunax 
cnopTa (cnopTHBHbix nrpax, ejiHHoGopcTBax, rHMHacTHxe h zip.) jioxo- 
MOTopHbie nBH^ceHHH nrpaiOT BcnoMoraTejibHyio ponb. 

OEUJME OCHOBbl HA3EMHblX flOKOMOUI/lR 

JXjix H 3 yneHHH B 3 aHMonencTBHa cnopTCMeHa c onopofl Heo6xonHMO 
pa3o6paTb o6myio ziHHaMHxy nepejiBH>KeHHH 6HOMexaHHHecxoft CHcreMbi 

xax caMonBHHcymeftcH. 

§ 44. MexaHi43M oira/iKUBaHiifl ot onopbi 

OTTajiKHBaHne ot onopbi BbinojiHHeTCH nocpencTBOM: a) co6ctbchho 

OTTaJIKHBaHHH HOraMH OT onopbi H 6) MaXOBbIX nBHJKeHHfi CB 06 oiIHbIMH 
KOHeHHOCTHMH H JIpyrHMH 3BeHbHMH. 3tH ABHHCeHHH TeCHO B3aHMOCBH3aHbl 
BenHHOM neftCTBHH — OTTaJIKHBaHHH . Ot HX COrnaCOBaHHB B 3HaHHTeJlbHOfi 
Mepe 3aBHCHT coBepmeHCTBO OTTaJIKHBaHHH. 

44 . 1 . B 3 aMMOfleMCTBMe OnOpHblX H nOflBUWHblX 3B6Hb0B 

c onopoM 

npH OTTaJIKHBaHHH OnopHbie 3BeHbB HenonBH^K Hbl OTHOCHTeJIbHO 

onopbi, a noflBH^KHbie 3BeHbH non neflcTBHeM thth Mbiinu nepe/iBHraiOTCfl 

b o6meM HanpaBJieHHH OTTaJIKHBaHHH. 

Bo BpeMH OTTaJIKHBaHHH jierKoaTneTa ot onopbi crona 3acJ)HKCHpOBaHa 
Ha onope HenojiBHHCHO. Illmibi Ty(f)ejib, norpyxcancb b noxpbiTHe nopo>KKH 
(ceKTopa) hjih 6pycox (b npbDKxax b aJiHHy), o6ecneHHBaioT Hane>KHoe 
coe/iHHeHHe c onopon. Ha cTony xax Ha onopHoe 3 BeHO co crropOHbi rojieHH 

nencTByeT nBBjieHHe ycxopaeMbix 3BeHbeB Tejia, HanpaBjieHHoe Haian h 

bhh 3. Hepe3 CTony oho nepenaeTCH Ha onopy. npoTHBoneflcTBHeM 3TOMy 
aaBjieHHio cjiyncHT peaxima onopbi. OHa npHJionceHa x crone b HanpaBJieHHH 
Bnepeji h BBepx. PeaxiiHH onopbi h naBJieHHe rojieHH npHJionceHbi x crone 

b npOTHBonojioHCHbix HanpaBJieHHHx; ohh B 3 aHMHO ypaBHOBeniHBaiOTCH 

h (J)HKCHpyiOT crony Ha onope. 

Chjibi MbiineHHbix Tar TOJinxoBott Horn BbinpHMJuiK)T ee. riocxojibKy 
crona (JjHKCHpoBaHa Ha onope, rojieHb h 6enpo nepenaiOT ycxopjnomee 

B03,aefiCTBHe OTTaJIKHBaHHH Hepe3 Ta3 OCTaJIbHbIM 3BeHbHM Tejia. npH 
yCKOpeHHOM JIBHHCeHHH nOABKHCHblX 3BeHbeB Ha HHX B 03 nefiCTByiOT TOp- 
M03HIIIHe CHJIbI (THHCeCTH H HHepiIHH) JIpyrHX 3BCHbeB, 3, TaKHCe CHJlbl 



conpoTHBjieHHfl Mbiiuix-aHTaroHHCTOB. CnenoBaTenbHO, 3BeHba Tena no- 

nynaiOT ycKopeHHe BcnencTBHe Toro, hto hmootch nBHacymHe cham, 
neficTBne KOTopbix npeBbiinaeT conpoTHBJieHHe topmo3hiuhx chji. 

HTo6bI OLIM H3MeHHJI ABHHC OUte, hco6xoahmo (b cootbctctbhh c 

3aKOHOM COXpaHeHRH UBHHCeHHH UM CHCTeMbl) HaJIHHHe BHeiilHeft CHJTbl, 

npnjio)KeHHoft k CHCTeMe (cm. tji. VIII)* PeaKUHH onopbi npn ott ajiKHBaHHH 

KaK pa3 H HBAHeTCH Taxofl Heo6xonHMOft BHeniHefi CHAOft. 

44.2. Pa60T3 yCKOpBKDlUHX CM/1 M M3M6H6HMe KMHeTHMeCKOM 
3Heprnn npM oira/iKUBaHUM 

CHJlbl MbimeHHbIX Tar, npHAO>KeHHbie K nOABH5KHbIM 3BeHbaM, COBep- 

uiafOT MexaHHHec^yK) pa6oTy, KOTopaa yBenHHHBaeT KHHeTHHeacyio 3Hep- 

ruK) Tena npn oTTajiKHBaHHH. 

HepenKo HeBepHO nonaraioT, hto ABHacymeft CHJiofi una HenoBeKa 
h hctohhhkom pa6oTbi, yBenHHHBaiomefi KHHeTHHecicyio 3HeprHio, MoaceT 
6biTb TOJibKO peaKUHa onopbi KaK BHeuiHaa CHJia. C tohkh 3peHHa MexaHHKH 
Teno HenoBeKa — 3 to caMOABHacyiuaaca cncTeMa. B TaKofi CHCTeMe CHJibi 
Tarn Mbiinu npHJioaceHbi k noABHac hbim 3BeHbaM. OTHOCHTenbHO KaatAoro 

3BeHa CHJia Tarn Mbimubi, npHJioaceHHaa k HeMy H3BHe, cnyacHT BHeiuHeft 
CHJiott. CjienoBaTenbHo, ycKopeHHa UM noABiDKHbix 3BeHbeB o6yc;iOBJieHbi 
cooTBeTCTByiomHMH BHeuiHHMH nna hhx CHJiaMH, t. e. Taroft MblUlU. 

JXji a Bceft CHCTeMbi — Teno nenoBeKa — HMeeTca Heo6xonHMaa Ana yc¬ 
KopeHHa UM BHeuiHaa cnna. 3 to peaKuna onopbi. OnHaKo OHa He cnyacHT 
ABHacymett cnnoft, hctohhhkom pa6oTbi. H3 3aKOHa coxpaHeHna khhcth- 

Heacott 3HeprHH CHCTeMbi 1 cneAyeT, hto H3MeHeHHe KHHeTHHecKofi 3HeprHH 
CHCTeMbi paBHO cyMMe pa6oT cha bhciuhhx h BHyTpeHHHX. B cnynae, Korna 
pa6oTa BHeuiHHX cha paBHa Hynio, KHHeTHHecKyio 3HeprHio H3MeHaeT 
pa60Ta TOAbKO BHyTpeHHHX CHA. 

Pa6oTa peaKUHH onopbi paBHa Hymo. 3 to ohcbhaho, ecnn ynecTb, hto 
TOHK a npHAoaceHHa peaKUHH onopbi (onopHaa crona) npH ott anKHBaHHH 
He orpbiBaeTca ot onopbi h nyTb ee paBeH HynK). CneAOBaTeAbHO, pa6oTa 
peaKUHH onopbi TaKace paBHa Hynio. Hh peaKuna onopbi, hh ee cocTaB- 
naioiuaa — cnna TpeHHa (Ha rnaAKofl noBepxHOCTH) caMH no ce6e ABHaceHHa 
He Bbi3biBaiOT, ABHacymHMH CHAaMH He cAyacaT. CneAOBaTenbHO, hmchho 
pa6oTa Mbiiuu H3MeHaeT KHHeTHHeacyio 3Heprnio Tena HenoBeKa npn ot- 

TaAKHBaHHH. 

PeaKUHH onopbi npn oTTaAKHBaHHH non yrnoM, OTAHHaioumMca ot 
npaMoro, HaKAOHeHbi k onopHofl noBepxHOCTH h hmciot BepTiocaAbHbie 
h ropH30HTanbHbie cocraBnaiomHe. BepTHKanbHbie cocTaBnaiouiHe o6yc- 

AOBAeHbl AHHaMHHeCKHM BeCOM, T. e. CyMMOfl CTaTHCTHHeCKOrO Beca H 
CHA HHepUHH nOABH)KHbIX 3BeHbeB, HMdOIUHX yCKOpeHHe (HAH ero COCTaB- 

naiomyio), HanpaBAeHHoe BepTHKanbHO BBepx ot onopbi. ropH30HTanbHbie 
cocTaBnaiouiHe peaKunfi onopbi o6ycnoBneHbi ropH30HTanbHbiMH cocTaB- 

AaiOIUHMH CHA HHepUHH nOABHXCHblX 3BeHbeB. OAHaKO yCKOpeHHH non- 
BH>KHbix 3Bem>eB MoryT HMeTb He TOAbKO tph B3AHMHO nepneHAHKynapHbix 


1 3aKOH coxpaHeHna KHHeTHMecKOH 3HeprHH r^acHT: ecj-ra cyMMa pa 6 oT bccx bhcidhiix 

H BHyTpeHHHX CHJI, npHJIOJKCHHblX K CHCTeMe TCJ 1 , paBHa Hyjno, TO KHHeTHHeCKafl 3HeprH8 CHCTe- 

Mhi coxpaHBeTca HeH3MeHHoil. 



HanpaBjieHHH, hto, kcteth cxanaTb, Bbi3biBaeT h nonepenHbie cocTaBJWio 
mne onopHbix peaxiiHft onopbi. KoHTaxT onopHbix 3BenbeB c onopofi 
He ToneHHbifi, no3TOMy MoryT nponBHTbcn h BpauiaTenbHbie younui, hto 
ycjio)KHHT H3Jio)KeHHyK) ynpomeHHyio cxeMy peaxiiHH onopbi. 


44.3. Maxoobie flBuweHMH npn orra/iKMBaHMM 


MaxoBbie nBHXceHHn npH ott anxHBaHHH — 3 to 6bicTpbie hbhxcchhji 
CBo6onHbix 3BeHbeB Tena, onHHaxoBbie b ochobhom no HanpaBJieHHio c 
OTTaJIKHBaHHeM Horoft ot onopw. 

npH MaxoBbix nBHXceH hhx nepeMemaioTCJi IIM cooTBeTCTByioiixHx 
3 BeHbeB Tena. 3 HanHT, onHOBpeMeHHo npoHCxonirr nepeMeiueHHe OLIM 
Bcero Tena. Tax, npH npbnxxax b Bbicory b pe 3 ynbTaTe MaxoBbix nBHXceHHft 
pyxaMH h CBo 6 oaHoft Horoft OIJM k MOMeHTy crrpbiBa ot onopbi 

nonHHMaeTCH Bbirne, neM 6e3 MaxoBbix nBH>xeHHft. Ecjtm yacopeHHe 3 BeHbeB 

Tena, BbinonHniomHX MaxoBbie nBioxeHHn, yBenHHHBaeTcn, to h yacopeHHe 

OLIM yBenHHHBaeTcn. TaxHM o 6 pa 30 M, MaxoBbie nBHHceHHH. xa k h ot* 
TanKHBaHHe Horoft, ocymecTBnniOT nepeMeiueHHe h ycxopeHHe OliM. 

CnenoBaTenbHO, MaxoBbie abh^kchkh, oTnanmoiime 3 BeHb« Tena ot onopbi 

b HanpaBneHHH oTTanxHBaHHn, Hy>XHO CHHTaTb cocraBHofl nacTbio ot- 


TajIKHBaHHH. 

B MaxoBbix nBH)KeHHHX b (J)a3e p a 3 r o h a cxopocTb 3BeHbeB yse- 
nHHHBaeTcn no MaxcHMyMa. C HapacTaHHeM ee HapacraeT h cxopocTb LIM 
Bcero Tena. CnenoBaTenbHO, neM Bbiuie cxopocTb MaxoBbix 3 BeHbCB, tcm 
OH a 6onbine cxa 3 biBaeTCH Ha cxopocth OliM. B (fra3e TopMO*eHHJi 

Mbinmbi-aHTaroHHCTbi, pacnirHBancb, HanparaioTca h 3thm 3aMenn«iOT 
£BH>*ceHHfl MaxoBbix 3BeHbeB, coBepinaa OTpnuaTenbHyio pa6oTy (b yc- 
TynaiomeM pe>XHMe), cxopocTb hx yMenbiuaeTCH no Hyn«. 

MbiuieHHbie Tarn nepepacnpenenaiOT cxopocrn 3BeHbeB Tena; iiBH>KCHHe 
BHyTpH CHCTeMbi nepenaeTca ot onHHX 3BeHbeB x npymM. no3TOMy nn* 
nocTH>xeHHn 6onee Bbicoxott cxopocth OLIM Hy>KHO CTapaTbcn nponnHTb 
cj)a3y pa3roHa Ha 6onbineH nacTH 
nyTH MaxoBoro nepeMemeHHH. 

Korna ycxopeHHH MaxoBbix 
3BeHbeB HanpaBneHbi ot onopbi, 

B03HHXaiOT CHnbI HHepUHH 3THX 

3BeHbeB, HanpaBneHHbie x onope. 

CoBMecTHO c BecoM Tena ohh Ha- 
rpyxcaioT Mbiuiiibi onopHOH Horn h 

3Thm yBenHHHBaioT hx HanpHHce- 

HHe. ZlononHHTenbHafl Harpy3xa 
3aMennneT coxpameHHe Mbiinu h 

yBenHHHBaeT hx cnny Tnrn, b 

pe3ynbTaTe Hero Mbiinubi TonHxo- 
boh Horn HanparaioTCH 6 onbiue h O 



coxpamaioTCH 0 TH 0 CHTenbH 0 

nonbine. B CBH 3 H c 3 Thm yBenHHH¬ 
BaeTcn h HMnynbC cnnbi, paBHbin 

npoH 3 BeneHHio cnnbi Ha BpeMH ee 

neHCTBHn, a 6onbixiHH HMnynbC 


Phc. 83. 

HMnyjibC CHJibi (F) npH oTTajTKHBaHHH (3a- 

UITpHXOBaH): 

a — 6ucrpoM, 6 — 6ojicc Mea^eHHOM; F t — nocTaHOBra 
Horn y^apoM; F 2 h F 3 — Hasajio oTTajiKHBaHHa; P — cra- 

THHecKHfl Bee Tejia 



cHJibi naeT 6 oJibiiiHH npHpocT xonHnecTBa nBHaceHHH, t. e. 6 ojibiue yBenn- 

HHBaeT CKOpOCTb. 

IlMnyjibc nepeMeHHofi CHJibi oTTajncHBaHHH paBeH nnomann Me>xny 
rpa(J)HKOM cmibi no BpeMeHH h ropH30HTajibHott jimmeft, npOBeneroioft Ha 
ypOBHe Beca Tena (phc. 83). Ka3ajiocb 6bi, mohcho yBenHHHBaTb 3Ty 

iuiomaflb npocTO ynJiHHHH BpeMH OTTanxHBaHHH. OnHaxo HCKyccTBeHHoe 
3aMeaneHHe OTTajncHBaHHH yMeHbiiiHT ycxopeHHH, CHJibi HHepimn h cnnbi 

Tarn Mbinm. Flpn 3aMenneHHOM ott aJiKHBaHHH dyjxeT h MenneHHoe 
BHHceHne OUM Tena. Tojibxo ecTecTBeHHoe ynnHHeHHe ott anxHBaHHH 

Horoft 6naronapn ycKopeHHbiM MaxoBbiM HBmxeHHHM yBennwr BpeMH 

OTTaJIKHBaHHH H CHJiy THHI Mblinu TOHHKOBOft HOrH, a 3 HaHHT, H HMnynbc 

cnnbi h ycKopeHHe OIJM. 

B <j>a3e TopMO^ceHHH MaxoBbix 3BeHbeB hx ycxopeHHH HanpaBneHbi k 


* 




on ope, a cnnbi HHepuHH 


ot Hee. CnenoBaTenbHO, Harpy3xa Ha Mbiumw 


TonnKOBOfi Hora b 3to BpeMH yMeHbmaeTCH, nx cnna Tarn nanaeT, ho 
6bicrpoTa coxpameHHH yBenHHHBaeTCH. Coxpamancb 6bicTpee, ohh MoryT 
no6aBjiHTb cKopocTb b nocnenHHe momchtbi OTTanxHBaHHH. 

Tax, MeixoBbie nBHaceHHH cnoco6cTByiOT nponBHHceHHio OUM Tena npn 

OTTanxHBaHHH, yBejiHHHBaiOT cxopocTb IJM, yBenHHHBaiOT cnny h ynnn- 

HHIOT BpeMH OTTanxHBaHHH HOrOft H, HaXOHeii, C03naiOT ycnoBHH flJIH 

6 bicrporo 3 aBepmaiomero OTTanxHBaHHH. 


44.4. HanpaB/ieHne OTTa/iKi/iBaHMfl ot onopbi 

Yron HaxnoHa HHHaMHnecxoft onopHon peaximn naeT npencTaBnemie 
o HexoTopbix oco6eHHOcTHX HanpaBneHHH OTTanxHBaHHH ot onopbi b 

naHHblft MOMejHT BpeMeHH. 

Tlpn BbinpHMneHHH Horn bo BpeMH OTTanxHBaHHH ot onopbi nponc- 
xoaHT cnoHceHHe BpamaTejibHbix nBH>xeHHft 3Bem>eB Tena. 

FLpH nape yrnoBbix cxopocTen, xorna o6a 3BeHa nBHHcyTcn b npoTH- 
BononoHCHbie ctopohm c onHHaxoBoft yrnoBoft cxopocTbio, cnenyiomee 
3a hhmh TpeTbe 3BeHO (hjih rpynna 3a(J)HxcHpoBaHHbix 3BeHbeB) nBHHceTcn 
nocrynaTejibHO OTHOCHTenbHO onopbi. Ho nocTaTOHHO paccornacoBaHHH 
Ha 3 BaHHbix yrnoBbix cxopocTeft, htoGm h TpeTbe 3BeHO nojiynHno noBopoT 

OTHOCHTenbHO onopbi. 

Tlo xoopnHHaTaM OHM Tena nenoBexa 3 a BpeMH OTTajixHBaHHH mohcho 
paccHHTaTb jiHHeftHoe ycxopeHHe OUM b xancnbifi momcht BpeMeHH. 
OnHaxo conyTCTByiomHe nBHHceHHH, b tom nncne MaxoBbie, o 6 ycnoBnH- 
BaiOT xpoMe jiHHefiHoro ycxopeHHH OUM eme h yrnoBbie ycxopeHHH 

MHornx 3BeHbeB. 

rio3TOMy yron ott ajncHBaHHH xax yron HaxnoHa nHHaMHnecxoft co- 
craBjiHioiiieH peaxuHH onopbi xapaxTepH3yeT He nonHocTbio o6mee Ha- 
npaBneHHe OTTanxHBaHHH b xancnbift naHHbifi momcht BpeMeHH. Ecjih 6bi 
cymecTBOBana BHeuiHHH nBHHcyman cnna OTTanxHBaHHH, to yron ee HaxnoHa 
x ropH 30 HTy mohcho 6bino 6bi CHHTaTb yrnoM OTTanxHBaHHH. OnHaxo b 
caMonBHHcymeftCH CHCTeMe x xancnoMy 3BeHy npHnonceHbi cnnbi, xoTOpbie b 
coBOxynHOCTH onpeneJiniOT nBHHceHHH hmchho naHHoro 3BeHa. 3aMeHHTb 

BCIO CHCTeMy MHOHCeCTBa CHn, npHnOHCeHHbIX X pa3HbIM 3 BeHbHM, 

paBHoneiiCTByiomefl nBHHcymeH cnnofi b 3tom cjiynae hcbo3mohcho. OnHoft 
3 XBHBaneHTHOfi (paBHOueHHOH) paBHonencTByiomeft cnnbi OTTanxHBaHHH 



(npHJio>KeHHofi k OflHofi Tonxe), xoTopaa Morjia 6bi Bbi 3 BaTb pa 3 jniHHbie 
cxioHCHbie ABH)KeHHH mhothx 3BeHbeB b pa3Hbix HanpaBJieHHax, He cymecTBy- 
eT. Mmchho no3TOMy npe/uiaraeTca HHiiib yc/iOBHO onpeaejwTb «yro;i 

OTTaJIKHBaHHB». 

Yroji HaK/ioHa npo/iojibHon och tojihxoboh hotm no HexoTopow 
CTeneHH xapaKTepH3yeT HanpaBjieHHe OTTajiKHBaHHH (pnc. 84, a ). OziHaxo 
npH OAHHaKOBOH no3e tojihxoboh hoth mcokho aeflcTBOBaTb Ha onopy 
6ojibiue bhh3 hjih 6ojibiue Ha3an 6naroaapa pa3JiHHHbiM BapnaHTaM ycHJiHH 
rpynn Mbinm. Huslhq roBopa, caMa no ce6e no3a He Mo>xeT onpenejiaTb 
onH03HaMHo HanpaBjieHHe OTTajixHBaHHa. CjienyeT ao6aBHTb, hto npen- 

no>KeHHe H3MepaTb TaxHM cnoco6oM yron «cnjibi OTTajiKHBaHHfl» b momcht 
OT pbma tojihkoboh Horn ot onopbi BOo6me JiHineHO CMbicna: b 3tot 
momcht cnjia OTTajixHBaHHa (cHjia naBjieHHa Ha onopy) paBHa Hyjno. 

Yron HaKjioHa jihhhh, coenHHHiomeH MecTo onopbi 
c OUM (phc. 84, 6 ), He Mo>xeT tohho xapaKTepH30BaTb 
HanpaBjieHHe oTTanKHBaHHH, Tax xax 3axoHa, comacHo 

KOTOpOMy JIHHHH neHCTBHfl CHJIbI peaKUHH Onopbi ZIOJDKHa 

npoxonHTb nepe 3 OLJM, He cymecTByeT 1 . Bojiee Toro, 
npaxTHnecxH He ynaeTca BbinojiHHTb OTTaJiKHBaHHe Tax, 

HTo6bi peaxiiHa onopbi 6biJia HanpaBJieHa tohho nepe3 
OUM; Bcerzia perHCTpnpyioTca HexoTopbie otkjiohchhh 

OT 3TOTO HanpaBJieHHH. 

Ytoji HaxjiOHa o 6 m e h p e a x u m h onopbi 

(pHC. 84, e) H3MepHK)T C nOMOLUbfO TeH30MeTpHHeCKHX 
ycTpoHCTB (nnaT^opMa, cTejibKH b o6yBH). HanpaBjieHHe Pmc - 84 * 

o6meH peaXHHH onopbi nOHTH HHKOrjia He npOXOJIHT HanpaBjieHHe OTraji- 

~ t.,, , _ „ KHBaHHfl OT onopbi, 

Hepe3 OUM. OjTHaKO OHa OKa3bIBaeT IIpOTHBOneHCTBHe onpejieJieHHoe no- 

CHJie, npnacHMaiomeH Tejio x onope, xoTopoe cxjianbi- — oc » io^hkoboh Hom, 

6 — hb npa bjichm k> Ha 

BaeTca H3 Beca Tejia h chji HHepunn 3BeHbeB, jiBHacy- oum. « - nanpa bjichkk> 
ihhxch c ycxopeHHeM. CjieAOBaTejibHO, mo>kho onpejie- , o6ui ^anpaB“eHH^ pe^H 

jiHTb oTnejibHO peaxiiHio Ha OTTaJiKHBaHHe, Bbi3BaHHyio CHJI IJ OTTaJlKHBaHMfl 

ycxopeHHeM 3 BeHbeB Tejia. ototo H3 o6meH peaxunn 
onopbi Hy^KHO BbinecTb ee cTaTHnecxyio cocTaBJiHiomyio (peaxunio Ha Bee 
Tejia). 

Ytoji peaxiiHH onopbi Ha abh^kchkh oTTajiKH- 
b a h h h (phc. 84, ^) HaH6ojiee npaBHjibHO xapaxTepH3yeT HanpaBjieHHe 
OTTajiKHBaHHJi. Mo>kho npejiCTaBHTb ce6e cjienyiomee: b pe3yjibTaTe Bcex 
nBHJxeHHH oTTajiKHBaHHH OU,M Tejia nojiynaeT onpenejieHHoe ycxopeHHe. 
Ecjih npennojioHCHTb, hto Macca Bcero Tejia cocpejxoTOHeHa b OUM, to 
no Macce h ycxopeHHio mo)kho noncHHTaTb ycjiOBHyio oxBHBajieHTHyio 
«ycxopjHomyK)» CHjiy. OHa npHMepHO paBHa peaxunn onopbi Ha OTTaJi¬ 
KHBaHHe h HanpaBJieHa xax h nocjieflHHH. CjienyeT TOJibxo ynecTb, hto, bo- 
nepBbix, peaxiiHH OTTajiKHBaHHH He npoxoziHT nepe3 OUM h o6ycjiOBjiHBaeT 

CTapTOBblH (onpOKHJIblBaiOIHHH Ha3an) MOMeHT; BO-BTOpbIX, HeH3BeCTHa« 

nacTb pa6oTbi chji 3aTpaHHBaeTca Ha HeynHTbiBaeMbie neiJjopMauHH (nnc- 
ainauHH 3Heprmi npH nepeMeHHoii cycTaBHOH >xecTxocTH), noaTOMy 

1 Bee pacneTbi b TKcnepHMeHTajibHbix pa6oTax uiKOJibi H. A. BepHiiiTeftHa no jioKOMonHSM 
CTpoHJiHCb Ha ynpouieHHOM ripejinojio)KeHHH o tom, hto peaKUHfl onopbi Bcerjia npoxojjHT nepe3 
o6luhh neHTp TJi»<ecTH Tejia; 3 to He cooTBeTCTByeT 3KcnepHMeHTajibHbiM 4>aKTaM. 



peaKiiHH oTxajiKHBaHHR h «ycKOp5Homaa» (pacneTHaa) cmia no bcjimtohc 
6yayT otJ iHHaTbCJi apyr ot apyra; B-TpeTbHX, Kaic yace roBupnaocb, 

peaKUHH OTTaJTKHBaHHfl — 3 TO He CHJia OTTaJIKHBaHHJI. 

TaKHM o6pa30M, Tax Ha3biBaeMbift yroji OTTaaKHBaHHa, kbjchm 6bi 
cnoco6oM ero hh H3Mepajm, He onpeaeaaeT nojraocTbio HanpaBaeHHa 

oTTajiKHBaHHH. Haao Bceraa HMeTb b BHay, hto npn OTTajiKHBaHHH He 

TOJibKo OIIM HMeeT onpeaeaeHHoe aimeHHoe ycKopeHHe, ho h Bee 3 BeHba 
Tejna HMeiOT yrjioBbie yacopeHHa oTHOCHTenbHO OLJM. 

KpoMe Toro, Heab3a 3a6breaTb, mto 3a BpeMa OTTaaKHBaHHa Bee 

BejlHHHHbl H3MeHflK)TCH, KaKHe 6bl yrJIbl HH H3Mep«JIHCb. 3 Ha«lHT, Haao 

yCJTOBHTbCa, B KaKOfi HMeHHO MOMeHT H3MepHTb KaKOft-HH6o yCJIOBHblfi 

yroji (HanpHMep, npn MaKCHMyMe Bceft peaKUHH onopbi Ha oTTajiKHBaHHe 
jih6o npn MaKCHMyMe ee BepTHKanbHoft cocrraBaaiomeft hjih ropH 30 HTajib- 
hoE). Ecjth OTTajiKHBaHHe aoaacHO npHBecTH k nocjieayiomeMy nepeaBH- 

)KeHHK> C HaH6oJIbUiefi JIHHeftHOfi CKOpOCTbK) OLIM npH MHHKMajTbHOM 

BpauieHHH Teaa, to Heo6xoanMO, *rro6bi ycKOpeHna OUM Teaa h bccx 
OUM 3 BeHbeB HMean bo3mo>kho 6 jiH3Koe k o6nxeMy HanpaBJieHHe. Ecjih 
ace OTTajiKHBaHHe aojDKHo ycHHHTb BpameHHe Teaa (HanpHMep, b axpo- 
6 aTHKe), to Heo6xonHMO HaH6oin>mee oaHOHanpaBaeHHoe BpameHHe 3 BeHb- 
eB Teaa h Hcnojib 30 BaHHe MOMeirra cnabi TaacecTH Teaa. 



D Dy 


npn aBH^ceHHH no noBopoTy b Ha3eMHbix aoxo- 

MOUHHX CnopiCMeH HaXOaHTCH B HaKaOHC BHyrpb 

noBopoTa. npHacHMatomaa cnaa O, npHJio*:eHHaa k 

onope noa ocxpbiM yraoM (a), momqt 6biTb pa3ao- 
aceHa Ha BepTHKanbHyio cocTaBaaiomyK) (D y ) h ropn- 
30HTajn>Hyio cocTaBaaiomyK) (D x \ nanpaBaeHHyio no 
paanycy ot uenTpa noBopoTa (pnc. 85). IIpothbo- 

aencTBHe nocaeaHen h ecTb ueHTpocTpeMineabHaa 
cnaa (F uc ), Bbi3biBaioma5i neHTpocTpeMHTeabHoe 

yCKOpeHHe H HCKpHBJI5HOma» TpaeKTopifio b aBH- 

xceHHH no noBopoTy. B HHepiiwajibHOM CHCTeMe 
oTcaeTa (3eMaa) ueHTpo6e>KHas[ cnaa — peanbHaa 
cnaa HHepuHH (F HH ) — h ecTb y>xe Ha3BaHiiafl cocTaB- 


Phc. 85. 

Chjiu, npwJio>KeHHbie npw 
ABM>k6hhh no noBopoTy 


aaiomafl npn^HMaiomeH cnabi, npnao^ceHHafl k 
onope. B HeHHepunaabHOH CHCTeMe oTcaeTa (Teao 
cnopTCMeHa) ueHTpo6e^KHaa cnaa — cjjHKTHBHasi cnaa 
HHepuHH (/i, H )~ npnao>KeHa k OUM. OHa o6pa3yeT 


oTHOCHTeabHO onopbi momcht cnabi ( F HH /?), kotopmh ypaBHOBemnBaeT mo- 


MeHT cnabi tsdkccth ( Gd ). Yroa HaxaoHa Teaa (a) 3aBHCHT ot cooTHomeHHsi 


2 

cnabi T5i)KecTH (C/*= mg) n ueHTpo6e>KHOH cnabi (F u6 = -” ■ -■) : 



rae r — paanyc KpHBH 3 Hbi noBopoTa, v — anHeffHaa CKopocTb Teaa. 


§ 45. UJaraTe/ibHbie ABMMceHMa 

IIIaraTeabHbie aBHXceHHH b Ha 3 eMHbix aoKOMonnax hmciot nmpOKoe 
pacnpocrrpaHeHHe. B KHHeMaTHKe h anHaMHKe xoab6bi-, 6era, jibi>KHoro 
xoaa h ap* mo^kho o6Hapyx<HTb o6mne ochobm. OaHaico 3 th aBHxceHHa 


HMeior h 3HaHHTe/ib h bie pa3JiHHH5i, Bbi3BaHHbie npwcn oco6jkhhxmh k 

yCJIOBHHM nepeZIBH5KeHHH. 

lIlaraTejibHBie abjokchha xapaKTeproyiOTCJi nonepeMeHHOfl arTHBHOC- 

TbK) Hor c HepeaoBaHHeM ott ajncHBaHiw h nepeHoca Ka^cAOft both. 3th 

ABHXCeHHfl OTJIHMaiOTCH Crporofl CJia^CeHH OCTbK) H COOTBCTCTBHeM CTpO 

eHHio Tena. / 

* 

45.1. 3/ieMeHTbi ujaraTe/ibHbix ABMweHMH 

B iuaraTenbHbix ABHaceHHJix KaacAaa Hora noosepeAHO 6biBaeT onopnofl 
h nepenocHOH. B onopHbiH nepHon bxoabt aM opT h 3aiiH5i h oTrajiKHBaHMe, 
b nepeH ochoh — pa3roH h TopMo>tceHHe (pwc. 86). 




IDaraTejibHbje 

cBeTjibiH KO-atyp TeMK«l—onopa 


O t t a Ji k h b a*H h e Kax ocHoea uiararenbHbix ABHaceHufl Hepa 3 - 

pbiBHo CBH3HHO c noAroTOBKoft k Hewy, C aMOpTH3aiiHeft. BMecre OHH 

cocTaBjisiK>T nepnoAM onopbi, Koraa Hora HMeeT kohtakt c onopofi h 
H axoAHTCH noA ACftcrBHeM Beca h CHJibi HHepmiH Tena. 

AMOpTH 3 aUHfl 3aK7IK)HaeTCH B TOpMO)KeHHH ABHJKeHHfl Tena no 

HanpaBAeHHio k onope. OHa HaHHHaeTca c nocraHOBKH Horw Ha onopy. 
ripoHCXOAHT ycTynaiomee abh>k 6 hh 6 , Mbimubi pacT a rHBaiOT cb, cose pin a* 
OTpmxaTeAbHyio pa 6 oTy, h yMeHbiuaioT cxopocTb abhhcchhji Tena bhh 3 . 
K KOHuy aMopTH 3 auHH BepTHKajibHas cocrraBAHiomaB ckopocth OLIM rena 
naAaeT ao HyAH, onycxaHHe bhh 3 npeKpamaeTCH. ropH 30 HTanbHaa ace 
cocTaBJunomafl ckopocth 3 a 3 to bpcmh yMeHbuiaeTCH, ho Teno He 
ocTaHaBAHBaeTCH, a npoAOAacaeT, xotb h 3 aMeAAeHHO, abhjkchhc snepeA. 

AMopTH 3 aiiHH 3 aKaHHHBaeTCH b MOMeHT npeKpameHHB abh^kchhb OLIM 
Tena bhh 3 . Han6oAee totho 3 tot momcht mo>kho 6 wao 6 bi ycTaHOBHTb 
no ABHacerono OL1.M Tena, ho cymecTByiomHe MeTOAbi onpeAeneHHB 
noAO^ceHHH OLIM ipomo 3 akh. He oneHb TOHHbi. 

OnpeAenHTb momcht okohmahh)! aM opT H 3 ami h 6 onee tohho mo>kho no 
AHHaMorpaMMe aabachma Ha onopy, KorAa oho MaKCHMaAbHO. npaxTH- 

HeCKH OKOHHaHHeM aMOpTH3aUHH npHHHTO yCAOBHO CBHTaTb MOMCHT 

HaH 6 oAbinero cni 6 aHHA onopHofl Horn b koachhom cycTaBe. YcnoBHOCTb 
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Bbi 3 BaHa TeM, hto aMOpTH 3 aimfl aocTHraeTCH He tojibko zibh^cchhcm b 
KOJieHHOM cycraBe, hmciot Mecro jxbigkchiui 3BeHbeB bhh3 h b npyrHx 

cycraBax. AMopTH3aimoHHoe pa3rH6aHHe (TbijibHoe) b rojieHocroimoM 

cycraBe o6biHHO 3axaHHHBaeTCH HecKonbKO no3>xe aMopTH3auHH b kojich- 
hom cycraBe, o/maxo Hepenxo 6biBaeT Hao6opoT: crona HaHHHaeT ot- 
TajiKHBaHHe paHbiue pa3rH6aHH« Horn b kojichhom cycrraBe. 

HanajiOM ott ajiKHBaHHH ycjiOBHO CHHTaiOT momcht pa3rH6aHH« onop- 
Hofl Horn b KOJieHHOM cycraBe. K 3TOMy abhjkchhio npHcoeawHseTcj* 
noHOHiBeHHoe crn6aHHe CTonbi b roneHOCToriHOM cycraBe. B 3to BpeMH bcc 

eme nponojpxaeTCfl ycTynaiomee pa3ni6aHHe b iunocHeifrajiaHroBbix cy- 
craBax cronbi, KOTopoe nepe/i OTpbiBOM ot onopbi CMeHaeTca npeoao- 

JieBaHDLUHM nOHOLUBeHHblM crH6aHHeM. 

B MOMeHT Hanajia onopbi MoaceT HanaTbCH h aKTHBHoe pa 3 ni 6 aHHe 
6 enpa onopHofi Horn b Ta 3 o 6 eapeHHOM cycTaBe. 3to iiBH>KeHHe co 3 aaeT 
Tax Ha 3 bmaeMbifi axTHBHbifi nepexaT — CBoero pona nojiTHrHBaHHe Tejia 
Bnepen k crone, HMeiomefi onopy eme Bnepenn Hero. 3 HanHT, aaHHoe 

nBH>KeHHe Tax>xe cnoco6cTByeT oTTajncHBaHHio. BejiHHHHa 3Toft th™ 

# 

OTHOCHTejibHO Majia, ho Bee >xe yMeHbmaeT TopM 03 >miee B 03 neHCTBHe 
onopbi (MeHbiue noTepa ropH 30 HTanbHOH cxopocrn Tena). OxoHnaHHeM 

OTTaJIKHBaHHfl CHHTaiOT MOMeHT OTpbIBa CTOnbl OT Onopbi. OilHaKO, cyzui 

no nHHaMorpaMMaM, B03ZieHCTBHe cronbi c onopon npexpamaeTca He- 

CKO/ibKo paHbme, neM perHCTpHpyeTCfl noTepa xoHTaxTa c onopofi. ripw 
aMopTH3aiiHH ropH30HTajibHa« CKopocTb o6biHHO yMeHbmaeTCH, a npn 

OTTanKHBaHHH — yBejiHHHBaeTCH. Ecjih noTepa CKopocrn Tena h ee boc- 
CTaHOBJieHne b xa>xnoM mare onHHaxoBbi, to cpeAHJia exopoerb nepeaBM* 
>KeHH« ot mara k mary ocTaeTca nocroHHHOfi. ripeoGjiaaaHHe noTepn hjih 

BOCCTaHOBJieHHB CKOPOCTH npHBOJIHT COOTBeTCTBeHHO K 3 aMeiUieHHK) HJ1H 

y6bicrpeHHio nepexiBH>KeHHH. 

Ilocjie onopHoro nepHona HacrynaeT nepHon nepeHOca. Hora aBH5KeTCB 
Bnepen CHanana ycKopeHHo, a 3 aTeM 3 aMenJieHHO — pa3roH h TopMO>xeHHe. 
KpoMe 3 Toro, nocne OTpbiBa ot onopbi Hora noziHHMaeTCB c3aaH, oTCTaBa» 
ot Ta 3 a; nocjie >Ke TopMo>KeHHB BbiHoca Bnepen oHa onycKaeTCfl bhh3 
h Ha 3 aa (OTHOCHTejibHO Ta 3 a) Ha onopy. B cbjhh c 3thm KpoMe pa3roHa 
h TopMO>KeHH5i paccMaTpHBaiOT eme nozn>eM h onycxaHHe Horn. 

FIojibeM hoth Ha 3 aa HanHHaeTca c MOMeHTa ee OTpbiBa ot onopbi 
h 3 axaHHHBaeTCH momchtom Hanana ee aBH>xeHHB Bnepen (OTHOCHTejibHO 
Ta 3 a). rpaHHuefi Moxay non^eMOM Horn Ha 3 aa h ee pa3roHOM Bnepea 
mo>kho CHHTaTb HaH6ojibiiiHfi yroji HaxjiOHa 6ezipa Ha 3 aa OTHOCHTejibHO 

BepTHKaJlH. riOHHHMaHHe HOTH C3aaH npOHCXOZIHT BCJiejlCTBHe pa 3 HOCTH 

cxopocTefi: y Ta 3 a, xoTopoMy TOJiHKOBaH Hora coo6mHjia nBHaceHHe 
Bnepezi, OHa 6ojibme, a y hh>khhx 3 BeHbeB tojimkoboS Horn, xoTOpbie, 
ott a jik h Baa ocrajibHbie nacTH Tejia, hmciot Majiyio exopoerb othoch- 
TenbHO onopbi, MeHbme. FIpohcxoziht nepepacnpenejieHHe cxopocrefl, npw 

kotopom Hora CHanana OTCTaeT ot Ta 3 a h noziHHMaeTCfl 3a hhm BBepx. 

Pa 3 roH Horn HaHHHaeTCJi co crH6aHHJi 6eapa b Ta3o6eapeHHOM cycraBe 

h 3axaHHHBaeTCB b momcht HaH6ojibmeH ckopocth UM nepeHOCHofl Horn. 

ripoHCXonHT pa 3 roH MaxoBoro ziBH>xeHHB co BceMH ero oco6eHHOcrflMM, 

o KOTOpbix y>xe ynoMHHanocb (cm. crp.175). 

TopMO>xeHHe Horn HaHHHaeTCH b momcht HaH6ojibmefi ckopocth ee 
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LXM h 3 aKaHH hB aeT ch b xpafiHeM nojioxceHHH 6enpa enepeziii h bbc pxy. 3 to 
TO pMO)KeHHe MaxoBoro jsbwkchhr, o 6 oco6chhocthx xoToporo y»ce ro- 

BOpHJIOCb. 

OnycxaHHe Horn Ha onopy HawHaeTca c MOMCHTa rpaftHcro nojio*ceHiot 
6eapa BnepeiiH h BBepxy h 3axaHHHBaeTCR b momcht n octbhobkh cronw 

Ha onopy. 

45 . 2 . ConyTCTBy»oa4He flBMweHMH Ty/ioBmua m pyx 
B nepeziBHKeHHftx imxjiHHecxoro xapaxTcpa hbhjkchhbm Hor o6whho 

cooTBeTCTByiOT MaxoBbie nBH)KeHHH pyx, cornacoeaHHbie no npHHUHiry 
nepeKpecTHofl xoopnHHaiiHH Bcex neTbipex xoHeHHOcrefl. B6 jih3h xpaftHHX 
nonoHceHHtt pyx h Hor b nepenHe3anHeM HanpaBJieHHH Mbiuiubi- 
bht aroHHCTbi, pacrarKBaacb h Hanparaacb, topmo3«t aBHaceHHa. Khhc- 
THHecxaa 3Heprna 3BeHbeB npeBpamaeTca b noTeHUHanbHyio ynpyryio 
3 HeprjHK) Mbiinn. Ynpyrne cmibi, ocraHOBHB nBHBceHHR, noMoraiOT HanaTb 
ihx b ofepaTHOM HanpaBneHHH (ynpyraa omana). B 6biCTpbix uBHaceHitax 
■QHHaMHxa ynpyrofl oraann Bbipa^xeHa 3HaHHTe;ibHee, mcm b MenncHHbix. 

B 3 BBHCH moct h ot cnoco6a maraTe.TbHoro ncpeMcmeHHn m TCMna 
inaroB TynoBHiJue h Ta3 b 6 o/ibiuefi hjih Menbiuefl creneHM aBnacyTca 
OTHOCHTejibHO Bcex Tpex ocefl (HaxnoHbi Bnepea h Hasan, Hax/ioHbi b 
CT opoHbi, noBopoTbi Boxpyr BepTHxajibHOfi och). Ubiokchhh TynoBinua 

h Ta3a OTHOCHTejibHO noHca BepxHefi kohchhocth nniiaMHMecxH CBjnanbi 
c nBH)xeHHHMH Hor h pyx. HaxjiOH Ta3a Bnepen h TyjiOBHina na3an 
npwxonHTca Ha 3 aBepinaK)uiyio nacTb orrajikUBaHna Horofl. Bo3BpaTHbic 
ABH)KeHMJ! Ta3a h TynoBHiua coBepuiaKrrcH b nepwon Meacay HByMfi 
OTTajixHBaHHHMH noraMH. OnycxaHHe rasa h TyjiOBHina b cropowy 
.MaxoBott Horn nponcxojiHT bo BpeM« onopbi Ha apyryio Hory, x xoHixy 
aMopTH3auHH, a BOSBpaTHbie jibh>kchub — bo BpeMfl aaBepincHHB OTTaJi- 

KHBaHHfl. HaxoHeu, noBopoTbi Ta3a Boxpyr Bep thx a/ib h ofl och Ta3o6en- 
peHHoro cycraBa onopHOft hoth x KOHuy u»ara yaejiHMHBaior aJiHHy uiara 
(XHHeMaTHnecxHfi tJiaKTop). 


45 . 3 . CnopocTb, fl/imsa, hsctot a h pmtm uiaroB 


CxopocTb uiaraTenbHbix flBH>xeHHfi H3MepReTc« othouichhcm nyTH x 


BpeMeHH, 3aTpaneHHOMy Ha 3 tot nyTb. n>Tb b xa)xnoM uiare 


JLTHHa 


(/), BpeMR 


BejiHHHHa, o6paTHaa TeMny (M 


v ). CxopocTb nepenBH)KeHHR 


HHCJieHHO paBHa zuiHHe uiara, yMHO>xeHHOfl Ha *iacTOTy uiaroB ( 
AJiHHy uiara Bbipa3HTb b MeTpax, Texm — b xojimecTBe uiaroB b 


In). Ecjih 


c, TO 


cxopocTb 6yneT H 3 MepHTbca b m/c. Tax xax b pany nocnenyiouxHX uiaroB 
HJiHHa h nacTOTa hx He 6biBaK>T nocT obhhwmh, zuw pacneTa o6whho 6epyT 


cpenHHe BenHHHHbi Ha H3MepeHHOM ynacTxe nyTH. 

CooTHomeHHe nJiHHbi h sac tot bi uiaroB b pa 3 JiHHHbix cnoco6ax 
nepeziBH)xe hhh HeonHHaxoBbi. Ho cyuiecTByiOT o6mwe 3axoHOMepHOCTH: 
c yBejiHneHHeM nacTOTbi uiaroB ycHJiHBaeTca OTTanxHBaHHe, pacreT hjih Ha 
inaroB h noBbimaeTca cxopocTb. CxopocTb pacreT BcreacTBHe onHOBpe- 
MeHHoro yBejiHHeHHH njiHHbi h HacroTbi uiaroB. Flocjie HexoToporo npenena 
craHOBHTca HeB 03 M 0 >KHbiM ziajibHettuiee onHOBpeMeHHoe# yBejmHeHHe aa- 
CTOTbi h nJiHHbi uiaroB. flpw yBejniHeHHH onHoro H3 3tthx KOMnoneHT ob 
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apyrott Ha.HHHa.eT yMeHbmaTbCH. TaKHe cooTHomeHHH iio3bojihiot yBejiH- 

HHB3Tb CKOpOCTb HO TeX n Op, IIOKa OTHOCHTCJIbHOe CHHHCeHHe onHoro 

KOMnoHeHTa He npeBbiCHT oTHOCHTejibHoro noBbimeHHH npyroro, nocjie 

Hero CKopocTb uiaraTejibHoro nepeMemeHiw HaHHHaeT nanaTb. 

OnTHMajibHaa CKopocTb maraTejibHbix HBHHceHHft 3 Bbhcht ot hjikhm 

HHCTaHUHH H nOHrOTOBJieHHOCTH HaHHOrO CIIOpTCMeHa. 3toA OIITHMajIbHOtt 
(COpeBHOBaTeJIbHOfi) CKOPOCTH COOTBeTCTByiOT OIITHMaJIbHbie HJIHHa h 

HacroTa uiaroB. Ohh hmciot HHHHBHnyanbHbift xapaKTep, nocKOJibKy bo 
MH oroM 3BBHCHT ot nponopimft Tejia. 

Phtm uiaroB (kbk cooTHomeHHe nnHTenbHOCTeft pa3Hbix ABHHceHHtt) 
ecrb pe3yjibTaT TOHHoro H03HpoBaHHH MbiuieHHbix ycHJiHfl: hx CBoeBpe- 

MeHHOCTH, HJIHTeJIbHOCTH, BCJIHHHHbl, 3 . TaKHCe 6bICTpOTbI HX H3MeHeHHH. 

HaH6ojiee hctko onpenenneMbie noKa3aTejiH pHTMa — 3 to cooTHOiuemw 

HJIHTeJIbHOCTH OllOpbl — IiepeHOCa, aMOpTH3aUHH — OTTaJIKHBaHHH, pa- 
3rOHa — TOpMOHCeHHH, CKOJIbHCeHHH (jlblHCH) — CTOHHHH, IIOJieTa (b 

6ere) onopbi ht. n. Pa3JiHHHbie noKa3aTejiH pHTMa uiaroB pacxpbiBaiOT 
pacnpeneneHHe ycHJiHft, no 3 BonaioT BbiHBHTb cornacoBaHHe ycnjiHtt h chmhx 

HBHKeHHfi, HCKaTb H HaXOHHTb OIITHManbHbie pHTMbl. 

§ 46. CTapTOBbie a6Mctbmh 

CTapTOBbie neftcTBHH o6biHHO HanpaBHeHbi Ha to, hto6m HanaTb 
nepeHBH^ceHHe h 6biCTpo yBejranHTb CKopocTb. CTapT obbimh ne Rctbhhmh 
H aHHHaeTca npeoHoneHHe Bcex HHCTaHUHft, a Tax^ce nepeHBH^ceHHH b 
eHHHo6opcTBax, cnopTHBHbix Hrpax h npyrHX rpynnax bhhob cnopTa. 

46.1. CTapTOBbie no/iowem/m 

CTapTOBbie nojioHceHHH — 3 to ncxoHHbie nojbi mw nocne- 
Hyiomero nepeHBH^ceHHH, KOTopwe o6ecneHHBaiOT jiynnine ycnoBHH pa3- 
bhthh crapTOBoro ycKopeHHH. CTapTOBbie HeficTBHH (npH crapTe c MecTa) 
HaHHHaiOT H3 CTapTOBoro nojio^ceHHH. Oho o6whho onpenejieHO npaBH- 

JiaMH COpeBHOBaHHft H COOTBeTCTByeT 6HOMexaHHHeCKHM Tpe 60 BaHHHM, 
BbiTexaiomHM H3 3a,aaH CTapTa. 

CrapTOBoe nojio^ceHHe o6ecnenHBaeT B03HHKHOBeHHe c nepBbiM hbh- 
xceHHeM ycKopeHHH OIJM Tena b 3anaHHOM HanpaBneHHH. fljiH 3 Toro 
npoeKUHH Ol^M Tejia Ha ropH30HTajn>Hyio noBepxHocTb npH6jiH)KeHa k 
nepenHeft rpaHHue njiomaHH onopbi. flpH iipohhx paBHbix ycjiOBHax 

BbiHBH^ceHHe OllM Tena Bnepen h 6onee HH 3 Koe ero nojio»eHHe yBejiH- 
HHBaiOT ropH30HTanbHyio cocTaBjiHiomyio HanajibHoft ckopocth. Tax, b 
hh3kom crapTe fljw 6era yron HanajibHofi ckopocth OL(M Tena MeHbrne, 

HeM B BbICOKOM. 

CycTaBHbie yrnbi b CTapTOBOM nono^ceHHH nonxcHbi OTBenaTb hhhh- 
BunyanbHbiM oco6eHHocTHM cooTHomeHHH pbinaroB, cnnoBod nonroTOB- 
neHHOCTH cnopTCMeHa h ycnoBHHM CTapTOBoro neficTBHH. Pacnono^ceHHe 
Bcex 3BeHbeB Tena 3aBHCHT ot ycnoBHH CTapTOBoro neficTBHH. 

46.2. CTapTOBblQ ABMWeHMB 

CTapTOBbie HBHXCeHHH — 3TO nepBbie HBHHCeHHH H3 CTapTO¬ 
Boro nono»eHHH, KOTopwe o6ecnenHBaiOT npnpocT ckopocth h nepexon k 

nocnenyiomeMy CTapTOBOMy pa3roHy. 
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IIpH CTapTe OL(M Tejia cnopTCMeHa 
HMeeT ycKopeHHe, o6yc;ioBJieHHoe Mbi- 

LIieHHblMH yCHJIHHMH. KaK BHyTpeHHHe 

cHJibi, ohh HanpaBJieHbi b npoTHBononoxc- 
Hbie CTOpOHbi: Bnepefl — ycKopsra noA- 

BH5KHbie 3BeHb«, Ha3a.II — npH)KHMafl 

onopHbie 3BeHb« k onope. J\j\n o6T>5icHe- 

HHH «CTapTOBOH CHJIbI» H. A. BepHUITeHH 

npeAnoxcnn nepeHecTH peaKumo onopbi 

3aBbiHeT0MBecaTenaB0L(M.3T0M0»CH0 Pmc. 87. 

CACAaTb JIHUIb AOnyCTHB yCAOBHO, HTO CrapTOBaj! CHJia (5) h ce momcht (S'd) 

6HOMexaHHHecKaa CHCTeMa Tena nenoBe- (no H< A - BepHiirrdtHy) 

Ka oTBepnena, a peaKijHfl onopbi HrpaeT 

pom> BHeumeH ABHxcymeH cnnbi (phc. 87). nepeHeceHHaa cnna 3 Aecb ycjioBHO 
paccMaTpHBaeTca KaK cTapTOBaa cnna ( S ), BbnbiBaiomaa cTapTOBoe ycKopeHHe 
OLIM. Ilo npaBHJiy npHBeneHHfl CHJibi k 3anaHHOH tohkc Hano npw nepe- 
Hoce CHJibi b OUM npH6aBHTb napy chji (R hS ), KOTopaa co 3 AaeT cTapTOBbiH 
momcht. Ero zieMCTBHe HanpaBJieHO Ha yMeHbiueHHe HaKJioHa Tejia (Hanpn- 
Mep, y cnpHHTepa b cTapTOBOM pa3roHe). Ym ce roBopHnocb, hto caMa onopHaa 
peaKUHH, KaK h peaKUHH cbshh, nonoacHTeJibHOH pa6oTbi He coBepuiaeT. 
CiapTOBaa CHJia h . momcht — sto TOJibKO ycjioBHbie Mepw bosachctbhsi, 
KOTopoe Bbi3WBaeT cjioacHoe jiBHXceHHe Been 6HOMexaHHnecKOH cncTeMbi. 

46.3. CrapTOBbitf pa3roH 

CTapTOBbift .p a 3 r o h o6ecneHHBaeT yBejiHHeHHe ckopocth ao 
T aKofi, KaKaa Tpe6yeTC» ajia nepeABH>KeHHfl no AHCTaHUHH. B cnpHHTepcmx 
AHCTaHimax 3a BpeMH CTapTOBoro pa3roHa cxopocTb yBenHHHBaiOT ao 
M aKCHManbHoft. B cbh 3 h c 3 thm paaroH b cnpHHTe ocymecTBAaeTca AOAbine 
h Ha 6ojibiiieM paccTOHHHH, hcm Ha 6onee ahhhhmx AHCTaHuiwx, rAe 3aAaHa 

pa3TOHa — AOCTHHCeHHe TOAbKO OnTHMaJIbHOft AAB AaHHOfi AHCTaHUHH CKO- 

pocTH, h noaTOMy Heo6xoAHMaa cxopocTb AOCTHraeTca Ha nepBbix >Ke 
rnarax. B CTapTOBOM pa3rone ot uHKna k mneny npowcxoAHT H3MeHeHHe 

CHCTeMbI ABHXCeHHil OT CTapTOBbIX AO OnTHMaJIbHbIX AAH 3aAaHHOft 

ckopocth. B 6ere, HanpHMep, 3 to npoaBnaeTca b yBeAHHe hhh ajikhw inaroB 
h yMeHbineHHH o6uxero HaxnoHa Tena. Bee CTapTOBbie AeficTBHM otah- 

HaiOTCJI HaCTHbIMH OCo6eHHOCTHMH ABH^CeHHfi, 3aBHCHIHHMH OT BHAa 
AOKOMOUHtt. 

BHflbl CnOPTHBHblX /lOKOMOUM^ 

Pa36op BHAOB AOKOMOUHfi nOMOraeT nOHHTb OCHOBbI 6HOAHHaMHKH 

nepeABHXceHHft cnopTCMeHa b abh^chhhx auHKAHMecKoro xapaKTepa 
(npbDKKH) h AHKAHHecKoro: c (J)HKCHpOBaHHoft onopoil (xoAb6a h 6er), 
co CKOAb>KeHHeM (nbixcHbift xoa), b BOAHofi cpeAe (nnaBaHHe), a Taxxce 
c MexaHHHecKHM npeo6pa30BaHHeM ABHXceHHii Ha onope (BenocHnen) h 
H a Bone (aKaAeMHHecKaa noAKa). 
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§ 47. BuoAMHaMMKa npbimKa 

B npbDKKax paccTOHHwe npeoaojieBaeTCH nojieTOM. ripH 3 tom aocth- 

raeTca jih6o HaH6onbiuaH xuiHHa npbPKKa (npbPKOK b xiJiHHy c pa36era, 

Tpotaott npbI>KOK), JIH60 HaH6oJIbIIia5I BbICOTa (npbOKOK B BbICOTy c 

pa36era, npbixKOK c niecTOM), jih6o 3HaHHTejibHaH h junraa h BbicoTa 
(oriopHbift npbi>KOK b rHMHacTHKe). TpaeKTopHH OUM Tejia cnopTCMeHa 
b nojieTe onpenejiaeTCB (jiopMyjiaMH: 

/ v 2 sin 2a 



me / — nmua h h — BbicoTa TpaeKTopHH OUM (6e3 yneTa ero BbicoTbi 
b MOMeHTbi BbiJieTa h npH3eMJieHH5i), v — HanajibHafl CKopocTb OUM b 
nojieTe, a — yron HaKjioHa BeKTopa ckopocth k ropH30HTajm b momcht 
B biJieTa h g — ycKopeHHe cboooaho naaaiomero Tena. Kaic bhjiho H3 
(fcopMyji, oco6chho BaacHbi BejiHHHHa HananbHOH ckopocth OUM h yroji 
ero BbiJieTa. HanaJibHafl cKopocTb OUM co3aaeTca npn ott ajiKHBaHHH, 
a TaiOKe npH noaroTOBKe k HeMy. TaKHM o6pa30M, b cnopTHBHbix npbiaocax 
pa3JiHHaeTc« nonroTOBKa k oTTajiKHBaHHio, oTTajiKHBaHHe ot onopbi, 
nojieT h aMOpTH3auHB (nocjie npH3eMjieHHfl) 1 . B nojiroTOBKy bxojiht 

pa36er h nonroTOBHTejibHbie nBHHceHHH Ha MecTe oTTajiKUBaHH*. Ehojih- 
HaMHKy ocHOBHbix neftcTBHft b npbOKKe uejiecoo6pa3HO paccMOTpeTb Ha 
npHMepe npbOKKa b zuiHHy c pa36era, cpaBHHBa* ee, me Heo6xonHMO, 

C 6HOAHHaMHKOft npbOKKa B BbICOTy. 


47.1. Pa36er 

B pa36ere pemaiOTCH aBe 3aaaHH*. co3AaHHe Heo6xo;iHMofi ckopocth 

k MOMeHTy npHXoaa Ha Mecro OTTajiKHBaHHB h co3naHHe onTHMajibHbix 

ycnoBHft jijih onopHoro B3aHMOAeftCTBH«. B npbi>KKax b zuiHHy ao6HBaioTCH 
HaH6ojibiueft ckopocth pa36era (cnjibHeftiune MyncHHHbi cBbirne 10 m/c) 
npHMepHO 3a 40—50 m, 3a 19—24 6eroBbix rnara. riepeji nocTaHOBKOtt 

TOJiHKOBofl Horn Ha MecTo ott ajiKHBaHHH nocjiejiHHe marH H3 Me hb io t ch : 
HecKOJibKo maroB yzuiHHBiOTCB, hto CHHHcaeT nojio>KeHHe OUM, a no- 
cjienHHft uiar nejiaeTca 6bicTpee h o6biHHo Kopone. B npbiacKax b BbicoTy 
He HyacHa 6ojibinaB ropH30HTajibHaB CKopocTb, pa36er Kopone (7—9 6e- 
roBbix maroB) npn MeHbuieft ckopocth. Ha Mecro oTTajiKHBaHHB Hora 

CTaBHTCH CTonopHuiHM ABH>KeHHeM. 3 to yMeHbiuaeT ropH 30 HTajibHyio 
CKOpOCTb H yBeJIHHHBaeT BepTHKaJIbHyK), n03B0JIHeT 3aHHTb HCXOAHOe 

nonoHceHHe npn onTHManbHO cornyTofi tojthkoboiH Hore, nocraTOHHO 
pacTHHyTbix h HanpHHceHHbix ee Mbiumax, uenecoo6pa3HOM pacnojionceHHH 

OUM h Heo6xonHMOtt ckopocth 3aBepuieHHB pa36era. 


1 B 6HOMexaHHKC npn3eMjieHHeM Ha3UBaeTCfl momcht KacaHHfl onopbi, a we nocjieiiyiomHC 

JiefiCTBHfl (aMOpTH3ailHJl). 
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47.2. Orra/iKMBahme 

OTTajiKHBaHHe ot onopbi b npbi>KKax coBepiuaeTca 3a cneT BbinpaM- 
jieHHH TOJiHKOBOfi Horn, MaxoBbix ABHXceHHfi pyx h TynoBHma. 3aaaHa 
OTTanKHBaHHfl — o6ecneHHTb MaxcHMajibHyio BejiHHHHy BeKTopa HanajibHOft 

ckopocth OUM h onTHMajibHoe ee HanpaBjieHHe. riocne OTTajiKHBaHJw, 
b noneTe, Tejio cnopTCMeHa Bceraa coBepmaeT flBHvxeHHa BOKpyr ocefl. 

riOSTOMy B 3aAaHH OTTajlKHBaHHH BXOAHT TBKHCe H HaHaJlO ynpaBJieHHB 
3THMH flBIWCeHHHMH.. 

C MOMeHTa nocraHOBKH Horn Ha onopy HanmiaeTCH aMoprusauHB — 
noflceaaHHe Ha TOJiHXOBOft Hore. Mbiumbi-aHTaroHiicTbi pacTHrusaioTCH 
h HanparaiOTCH, yrjibi b cyCTaBax CTaHOBBTCH 6jth3khmh k paiuiOHa.ibHbiM 
fljw Hanajia ott ajiKHBaHHB. OUM Tena iiphxouht b HcxoxiHoe nojiOKCHH.e 
fljia Hanajia ycxopeHHH OTTajiKHBaHHa (yjuiHHeHHe nyTH ycxopeHHH OHM). 

Iloxa npOHCXOAHT aMOpTH3aiJHH (CTH- 

6aHHe Horn b kojichhom cyciaBe) h 1234 s 6 
MecTO onopbi HaxonnTCH eme Bnepe/iH 
OUM, cnopTCMeH, aKTHBHO pa3rH6aa 
TOJiHKOByio riory b Ta3o6e,apeHHOM cy- 
CTaBe, yace aKTHBHO noMoraeT npoxiBH- 
^ceHHK) Tena Bnepe# (axTHBHbm 
nepexaT). 

B TeneHHe aMopTH3auHii ropH30H- 
TaJibHaa cxopocTb OUM CHH^cae rca, bo 

BpeM« OTTaJIKHBaHHH C03ZiaeTCH BepTH- 

KajibHaa cxopocTb OUM. I< MOMeHTy 

oTpbiBa Horn ot onopbi o6ecne { iHBaeT- 

CH Heo6xO^HMbIH >TOJl BbUICTa OUM 

(Ta6n. 9). 

BbinpflMJieiiHe tojihkqboh worn h 
M axoBbie ^BH^ceHHH, co3naBaH ycKope- 
hhh 3BeHbeB Tena BBepx n Bnepexi, 

Bbi3biBaiOT hx chum HHepHHH, nanpaB- 

JieHHbie bhh 3 h Ha3a^. HocneAHHe ▼Fg 

BMeCTe C CHJIOH TH^CeCTH o6yCJIOBJIH- 

BaioT ^HHaMHHecKHH Bee — CHJiy ziencT- pwc g8 

BHH Ha onopy H BbI3bIBaiOT COOTBeT- D 

BeKTop-AHHaMorpaMMa oiTa.iKHBaHHH upn 

CTByiomyiO peaKUHK) onopbi. Ha Be- npbDKKe b AJiHHy (no H. n. PaTOBy h 

KTOp-^HHaMOrpaMMe CHJIbI ZieHCTBHJI B. H. MypaBbeBy) 



T a 6 ji h u a 9 


KuHeMaTinecKHe xapaKTepucTHKH npuxcKa b ajuray c pa36era 



Boctoh 

Tep-OBaHecHH 

Bhmoh 


I Pe3yjib- 

I TaTU, M 

CxopocTb 

paa6era, 

m/c 

Yroji 

BbiJieTa, 

rpa^. 

Yroji 

nOCTaHOBEH 

moth, rpaa. 

yro;i 

cm6aRHi 

Horn ft 

KOJICHHOM 

cycTasc, 

rpa4. 

8,28 

10,5 

20 

66 

41 

8,37 

10,4 

22 

65 

37 

8,90 

10,7 

24 

63 

39 


BpCMI OT - 
Ta^KH»aHMa, 

m/c 


Bucora 


np 


M 



0,53 

0,62 

0,75 





Ha onopy (phc. 88) bhaho, hto OTTaJiKHBaHHe Bnepea nponcxoAHT tojilko b 
nocjie/iHHe coTbie aonH cexyHAbi; ocHOBHbie ycmma npbiryHa HanpaBJieHbi 
Ha oTTa/iKHBaHHe BBepx, HTo6bi noJiynHTb Heo6xoaHMbiH ana zuiHHHoro 

npbiacxa 6 oJibiiiHH yroji BbineTa OUM. 

B npbOKKax b BbicoTy no cpaBHCHHio c npbiaocaMH b anHHy ycHnaa 
HanpaBneHbi Ha o6ecneneHHe HaH6om>mefi BepTHKanbHOft ckopocth, cto- 
nopamee abhhcchhc 6onee 3 HaHHTenbHO (6onee ocTpbitt yroji nocTaHOBKH 

Horn), 3aaanH yMeHbiueHHa noTepb ropH30HTajn>HOfl ckopocth hct. 


47.3. rio/ieT 

B noneTe TpaeKTopna OUM npeaonpeaeneHa BenwaHHOft h HanpaB- 
jieHHeM BeKTopa HaaanbHOft ckopocth OUM (yrnoM BbiJieTa). UBHaceHHa 
npeacTaBJiaiOT co6oft ABHaceHHa 3BeHbeB BOKpyr oceft, npoxonaninx aepe3 
OUM. 3aaaaa cboahtcb k bo3mohcho 6onee nanbHeMy npH3eMneHHio, 
yaepacHBaa cronbi KaK MoacHO Bbirne. KpOMe Toro, cymecTBeHHO BaacHo 
npoaBHaceHae Tena Bnepea nocne npraeMneHHa. CnopTCMeHbi crpeMBTca 
k MOMeHTy npH3eMjT6HHH noaHaTb Bbirne BbiTHHyTbie Bnepea Horn h 
OTBecTH pyKH Ha3aa: 3to o6ycnoBjiHBaeT B03MoacHOCTb nocne npioeMneHHa 
pbiBKOM pyK Bnepea c nocneayiouxHM pa3ra6aHHeM npoaBHHyTbca Bnepea 
ot MecTa npH3eM jichhb. 


§ 48. BuoAMHais/iMKa 6era 

Ber Moac ho cxeMaTHaecKH paccMaTpHBaTb KaK HenpepbiBHbitt paa 
npbDKKOB Bnepea c oaHott Horn Ha apyryio. OaHaxo nocKoabKy uenb 
6era — o6ecneaHTb Bbicoxyio CKopocTb npoaBHaceHHa, k MexaHH3My ma- 
raTeabHbix aBHaceHHtt npeataBnaiOTca HHbie Tpe6oBaHHa, aeM b npbiacicax. 

B noBTopaHDuuHxca uiarax BpeMa nepeHOca xaacaott Horn HaMHoro 
6oabine, neM BpeMa ee onopbi. BcaeacTBHe 3Toro 6er coctoht H3 nepnoaoB 
noaeTa h nepnoaoB onopbi (pnc. 89, a). B noneTe ropH 30 HTanbHaa 
CKopocTb OUM Tena MoaceT nmub He3HanHTenbHO CHHacaTbca H 3 - 
3a conpoTHBneHHa B03ayxa. B onope OHa CHanana cHnacaeTca npn 
TopM03ameM aeficTBHH peaxuHH onopbi (ee ropH30HTanbHOp cocTaBJiaio- 
mett), a noTOM BHOBb noBbiinaeTca 6naroaapa aBHaceHHaM OTTanKHBaHHa 
(BbinpaMneHHe onopHoft Horn h Max nepeHOCHOft Horoft). IlocKonbKy 
CKopocTb 6eryHa 3aBHCHT ot anHHbi h nacTOTbi inaroB, H3MeHeHHe ee 
3 aBHCHT ot ynpaBneHHa o6ohmh ee KOMnoHeHTaMH. B cnpHHTe y cno- 
pTCMeHOB BbicoKott KBanmJjHKaiiHH Beaymee 3HaaeHHe npHo6peTaeT TeMn, 
ynameHHe inaroB. 


48.1. rioneT 

B noneTe, nocne OTpbiBa TonaKOBOtt Horn ot onopbi, cronbi o6enx Hor 
ABHHcyTcn oTHOCHTenbHO Ta3a pa3H0HanpaBneHH0. CTona nepeaHefl Horn 
BbiHOCHTca Bnepea co crn6aHHeM 6eapa h roneHH, CTona ace 3aaHefi 
(6biBtueft TonaKOBott) Horn otctbct ot Ta3a, Tax xax OHa BbinpaMnaeTca 

nonHOCTbio yace b noneTe, h 6eapo ee otboahtch Ha3aa. B pe 3 ynbTaTe 

npoHCxoaHT pa3BeaeHHe CTone noneTe (4a3a I) ao HaH6onbinero 

% 





paccTOHHHfl Meacay hhmh (pHc. 89, 6 ). Pa3roH 6eapa bwhochmoA snepea 
Horn cMeHfleTca ero topmokchhcm, a cniGamie rojieHH b kojichhom 
cycraBe — pa3rH6aHHeM, «BbixaecTOM» ee Bnepea (phc. 90). Hbhskchhji Hor 
b noJieTe He h3mch«k)t ropH30HTajn>Hott ckopocth OlIM Tejia, ho 
ryjioBHme H3-3a npeo6aaaaHHa anepniH Bbmoca oa hoA Horn Bnepea Haa 
3Hep nieft OTCTaBaroni apyroft hoth C3aan nojiynaeT HeKoropoe 

TOpMO>KeHHe. 



Pmc. 89. 

aBHxceHHA b nojieTe npn 6ere: 

a — cooTHouicHHC nepHonoB nojieTa (n) h onopu (o); 6 — pasBCACHne (/) « cbcbcbbc (7) v.on; t — abbiu 6ero»oro 
mara h HanpaBJiCHRB ^bhxchhA cron (b 4 »a 3 ax /— IV) 


flaaee, nocne HanOonbiuero pa 3 BeaeHHH ctoh (phc. 91), 





CBeaeHHe (<J)a3a II) BcaeacTBHe BbiHoca 3aaHeft Horn Bnepea h ycico- 
peHHoro onycKaHHH cronbi nepeaHeft hoth bhh3 (oTHOCHTeabHO Ta3a) h 
Ha3aa. CBeaeHHe cron nponcxoaHT npH BCTpenHbix (OTHOCHTeabHO Ta3a) 


CKopocrax cTon. Ilo3TOMy <J>a3a II MO»eT cymecPBeHHO yKopaHHBaTbca, 
coKpamaa BpeMH noaeTa b ueaoM. 3 to noBbiinaeT nacroTy maroB. 
VBejiHHeHHe ckopocth MaxoBoro BbiHoca Honi Bnepea o6ecneaHBaeT 











3 HeprHHHbitt Max Horoft b onopHOM nepHone 


rioBbimeHHe ckopocth 


onycKaHHB Horn Ha onopy He TOJibKO coKpamaeT BpeMH nojieTa, ho h 
o6ecneHHBaeT 6ojiee 6jiH3Koe k BepTHKajiH nono^KeHHe HorH npH nocraHOBKe 


Ha 


onopy (yMeHbineHHe cTonopamero 


B03IieflCTBHB 


onopbi 


no 


ropHiOHTajin) 



BeApo 

(npae.) 


fo/ieHb 

(npae.) 


Onopa npaBOti 


Onopa neBOM 



Pmc. 90. 

Ckopocth MaxoBoro BbiHOca h onycicariHH Horn b 6ere: 

p — pa3i~OH, T — TopMoxcHHc (no* B. B. Tionc) 
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HtPMOAbi 


floiieT 


Onopa Na npaaoa 


Pmc. 91. 


6cra: 



^ P*3»CflCHMC 

*• X- Tpoccy r 


CTon, // — caejieaHc CTon. Jll 

B. n. XCyjiMRy) 


oActRiRM m onopaot aore, l V 



» a 




CycTaaM. 


taioiaji^atuiwi 


KOMMMUi 


rOMNterMMwi 


(cnpaaa) 


PaccToawaa 


M«KAy 


cronawa 


Bwcova cton 


*»A onopoi: 




npaaoa 


Caopocia 


cronw «• aoi 


tua 


CTanw npaaoi 


C 



c 




■j 


fa 

i 











48.2. B3auM0AeftcTBMe c onopofi 

C MOMeHTa nocraHOBKH Horn Ha onopy HaHHHaeTcn nepnon onopbi, ero 
nepBaa <}>a3a — noncenaHHe ((t>a3a III)* nponcxonHT aMopTH3auHH 
ABH^KeHHfl OUM Tejia no BepTHKann bhh3 h HeH36e>KHoe TopMoaceroie ero 
no ropH 30 HTajin. 3 


HMeioT Mecro He TOJibKo eronopamee neftcTBHe 


onopbi, 


noTepH CKOpOCTH onopHoft 


OTHOCHTejibHo nponBHraio 


meroca Bnepen Tena. riocraHOBKa Horn c 6ojibineft cKopocTbio, HanpaB- 
jieHHott Ha3aa («non ce6a»), mohcct chh3htb noTepn ckopocth Bcero Tena 
npH onope, B03MecTHTb noTepn 3HeprnH ot ocTaHOBKH Horn Ha onope. 

Hanano pa3rn6aHH5i onopHoft Horn b KoneHHOM cycTaBe nocjie non- 

cenaHHH cjiyacHT HananoM cnenyiomefi <i)a3bi nepnona onopbi ((j)a3a IV) 

ott ajncHBaHHH c BbinpHMJieHHeM onopHOfi Horn no OTpbiBa ee cTonw ot 

onopbi. 3Ta <J>a3a 3aBepinaeT oahh 6eroBofi mar. IIojiHbift umcn 6era 

BKJiiOHaeT nBa mara, Tan Kaic nepeHOc Horn ot onopbi b oahom MecTe no 

onopbi b npyroM Mecre nJiHTCfl h Ha nooTHHceHUH 3HawrenbHoft nacTH 
BTOporo mara. 


48.3. Eer Ha pa3Hbie nucTaHUMM 

npH coxpaHeHHH o6mero nocrpoeHHH (neneHHe Ha (J>a3bi h hx B3a- 
HMoneftcTBHe) 6er c pa3Hofi cxopocTbio HMeeT cymecTBeHHbie pa3JiHHHH 
b nJiHHe, nacTOTe maroB, hx pHTMe, KHHeMaTHnecKHX h nnHaMHHecKHX xa- 

paKTepHCTHKax. 

CpenHHH CKopocTb 6era c yBejniHeHHeM nncTaHiinn, ecrecrBemio, 
yMeHbmaeTca: B.6ere Ha 100 m —okojio 10m/c, a b MapacJioHCKoft 
nncTaHUHH MeHbme npHMepHO b 2 pa3a— okojio 5 m/c. fljimia mara b 

3 aBHCHMOCTH OT nHCTaHUHH H 3 MeHHCTCH He 3 HaHHTeJIbHO (npn 6 jIH 3 HTejIbHO 

Ha 100 m — 2,20, Ha 200 m — 2,10 m, Ha 5000 m — 2,05 m), a nacTOTa 
maroB HaMHoro cymecTBeHHee (cooTBeTCTBeHHo 4,30, 3,60 h 2,80 mara b 
cexy Hny) . B nocTiUKeHHH BbicoKoft nacTOTbi maroB 6onbmyio pojib HipaiOT 
6e3onopHbie (J>a3bi noneTa, aKTHBHOCTb cBeneHHa cron b noneTe. 

CooTHomeHHe nJiHTenbHOCTH nepnonoB onopbi h noneTa, ecrecTBeHHO, 
H 3 MeHHeTCH, ho He b OHeHb 6ojibmHX npenenax: b cnpHHTe 0,46, a b 
6ere Ha 5000 m — 0,53. BpeMB onopbi noHTH b 2 pa3a xopone, neM BpeMH 

noneTa, npHneM 3 to 6onee pe 3 K 0 npoHBnneTcn b cnpHHTe. 

CooTHomeHHe nJiHTenbHOCTH (J)a3 noncenaHHH h ott ajncHBaHHA H3Me- 

HfleTcn oco6eHHO SHaHHTenbHo: 100 m —0,57; 400 m —0,89; 5000 m — 1,39. 

B ObiCTpoM 6ere noncenaime xopone, neM b 6ere Ha nnHHHbie 
nHCTaHUHH, hto CBH 3 aHO c 6ojibmeil ^cecTKocTbio nocraHOBKH Horn npH 

3HanHTenbHOM Hanpn)KeHHH Mbimu h kopotkom nyra aMopTH 3 auHH. <J>a 3 a 

»e oTTanKHBaHHH Ha pa3Hbix nHcraHUHHX pa3nHHaeTcn no nJiHTenbHOCTH 

He TaK 3HaHHTeJIbHO. 

§ 49 . EkiOAMHaMMKa xonb6w 

Xonb6a, KaK h cKOJib3HmHft mar Ha nbincax h KOHbKax, oTjiHHaeTCH ot 
npbi^cKa h 6era TeM, hto He HMeeT nepnonoB noneTa. TaK KaK BpeMfl 
onopbi Kaacnofi Horn Kopone, neM BpeMH nepeHoca, b Ka»cnoM mare 
B 03 HHKaeT nepnon nBOttHOft onopbi (pnc. 92): nepeHOCHan Hora y»e 



nocTaBJieHa Ha onopy, a TOJiHKOBaa 

eme He oxnejiHJiacb ot Hee. B cnop- 
thbhoh xoab 6 e npH 6 ojibmeH cko- 

pocTH nepeaBHaceHHa, aeM b o 6 wh- 

hoh xoab6e, nepHoa abohhoh ono- 
pbi coKpameH no MHHHMyMa. C no- 
BbiuieHHeM nacTOTbi uiaroB cnop- 

b 6 a MoaceT nepexoaHTb 
flBOHHaa onopa CMeHaeTca 


THBHaa 


B 


6er 


noJieTOM. 


49.1. OflMHOHHaa onopa 


ITocjie oTpbiBa donbi tojihko- 
boh Horn ot onopbi Tejio cnopTCMe- 
Ha onnpaeTca tojibko Ha apyryio, 
paHee nepeHeceHHyio Hory. Bub- 
maa ace TOJiHKOBaa Hora CTaHOBHTca 

nepeHOCHOH h BbmocHTca Bnepea. 

JJo MOMeHTa, noxa hockh CTon He 
nopaBHaioTca, npoHcxoaHT 3 a ji¬ 
nn vi in a r ( 4 )a 3 a I), npH kotopom 

Tejio cnopTCMeHa npoaBHraeTca 

Bnepea k Bnepean CToamen Hore. 


OIJM Tejia ABHxceTca Bnepea ho 

HHCpiIHH, 


XOTfl 


B03M0XCH0 


H 


HexoTopoe «noiiTflrHBaHHe» Tejia 


pa3TH6aTejiHMH 


6eapa 


onopHOH 


hoth b Ta3o6e^peHHOM cydaBe h 
bmhocom nepeHOCHOH hoth Bnepea. 

B 


3T0 


BpeMH ropH30HTaJibHaa 


cocTaBJiaiomafl peaKijHH onopbi Ha- 
npaBjieHa Ha 3 a. 11 , hto o6ycjioBjiH- 


BaeT cHHHceHHe 


CKOpOCTH Tejia. 


Hora, paHee nocTaBJieHHaa Ha ono¬ 
py, npH 3 tom nacTHHHO yrpaaHBaeT 

CBOIO CKOpOCTb, HTO TaK5Ke CKa3bIBa- 

etca Ha ckopocth IJM Bcero Tejia. 



Pmc. 92. 

nepHo^bi h 4>a3bi b cnopTHBHofi xo^b6c: 


nepHojxu 

<ba3hi:' I 


a 
6 . 

nepexoji onopu 


oabrorboA (1) H 
3 aabi> mar, II 


aboAboA (2) onopu; 
nepeABBl mar. III 


• IlepeHocHaa Hora, nocjie Toro xan hockh CTon nopaBHanncb (no 
ropH30HTajiH), BbiHOCHTca aanee Bnepea k HOBOMy MecTy onopu — n e - 
peAHHfi inar (<t>a 3 a II). B 3to BpeMa npono/wcaeTca aKTHBHoe 

pa3rn6aHHe 6enpa onopHoft (TOJiHKOBott) Horn b Ta3o6eapeHHOM cycraBe, 
hto 6onee Bcero npoaBHraeT Tejio cnopTCMeHa Bnepea. B cnopTHBHofi 

xoab6e nepeHOCHaa Hora CTaBHTca Ha onopy h ociaeTca b TeaeHHe Boero 

BpeMeHH onopu pa 3 oniyTOfi HJiH'CJienca comyTOft b kojichhom cycraBe. 
rio3TOMy KOJieHHbifi cycraB b ott ajiKHBaHHH He yaacTByeT. OTTajiKHBaHHe 
ot onopu BbinojiHaeTca 3 a cneT nonouiBeHHoro crH 6 aHHa ctotm h 
noBopoTa Ta3a Bnepen b Ta 3 o 6 enpeHHOM cycraBe onopHOft Horn (oco6chho 
npn cnopTHBHOtt xonb 6 e). 



49.2. flBOMHaa onopa 

AsoftHaa onopa HaHHHaeTca c nocTaHOBKH CTonw nepeHocHoft Horn Ha 
onopy h 3aBepmaeTCH otpbibom cronbi tojihkoboh Horn ot onopw 
((J)a3a III). B TeneHne 3Toro nepexona onopbi (c Horn c 3 aaH 
CTonmeft Ha Hory Bnepezw cTOHinyio) b cnopTHBHoft xoab6e itpohcxoaht 
b ochobhom TopMOKeHHe npOABnaceHna Tena Bnepen, KOTopoe npoaoji- 
acaeTca h b 4>a3e I nocnenyioinero inara bo BpeMa OAHHOHHOii onopbi 
(3anHHft mar). Bo BpeMa nepexona onopbi HannHaeTca ABHHceHHe c3aaH 
CTOflmeft onopHofi Horw Bnepea cra6aHHeM ee b Ta3o6enpeHHOM h kojichhom 
cycraBax; npw 3tom OHa yace He oTTajiKHBaeT Teno Bnepea. 

C HananoM onopbi Ha npyryio onopHyio Hory riponcxoAHT aMOpTH- 
3 auH«, TopMO>KeHHe Tena npH a bjokchhh ero k onope. nocreneHHoe 
TopMo>KeHHe ocymecTBJiHeTCH BCJieacTBHe ycTynaiomefi pa6orbi Mbimu- 
pa3rH6aTejiefi CTonbi (onycxaHHe Hocxa Ha onopy) h Mbiinu, otboahiiihx 
T a3 b Ta3o6enpeHHOM cycraBe 3Tofi Horn (onycicaHHe Ta 3 a bhh 3 ). Amop- 

TH3aUHH C TOpMOHCeHHeM no BepTHKaJIH HeMHHyeMO COnpOBOXCJiaeTCH H 
HeKOTOpbIM TOpMOHCeHHeM no r0pH30HTaJIH. 

B pe3yjibTaTe 6ojibineft, neM b o6biHHofi xozxb6e, annHbi (105—130 cm 
npOTHB 80—90 cm) h nacTOTbi (180—200 uiaroB b MHHyTy npoTHB 110—120) 
maroB cxopocTb cnopTHBHoft xoabGbi b 2—2,5 pa3a 6ojrbine, neM cxopocTb 
o6biHHofi xoAb6bi. PyKH coBepmaiOT ypaBHOBemnBaioinHe. zibhjkchhh c 
6ojibiiiHM pa3MaxoM, conpoBOHcnaa noBopoTbi BepXHefi nacTH TynoBHina 
HaBCTpeny noBopoTaM Ta3a. 


§ 50. BMOA^HaMMKa /lbiwHoro xoas 

B jibOKHbix xoaax nocne onepeaHoro CBo6oaHoro CKOJib>KeHHH, b 
T eneHHe KOToporo cxopocTb naaaeT H3-3a TpeHHa jibPK no cHery h 
conpOTHBJieHHH B03Ayxa, jibiHCHHK BHOBb yBejiHHHBaeT cxopocTb 6naro<aapfl 
OTTajiKHBaHHio jibDKaMH h najiKaMH ot CHera b coneTaHHH c MaxoBbiMH 

ABH>KeHHHMHpyK H HOr (K OTTaJTKHBaHHHM HOrOfi H pyKOfi npHCOeflHHCHbl 

MaxH pyxoft h Horoft) h 6pockom Tena Bnepea (noBopoT Ta3a Bnepea h 

pbiBOK TynoBHma BBepx). 


50.1. riepMOA CKO/lbWeHMH /IbIWM 

\ 

B nonepeMeHHOM AByxinaHCHOM xo^e nyTb no 3 ,aHee OTTa/ncHBaHHH 
najiKofl 3aBepinaeT ch ott ajiKHBaHHe jibi>Kefi, HaHHHaeTCH cKOJibxceHHe Ha 

Apyrott JibDKe (pnc. 93). Cbo6oahoc CKOJibnceHne ((J>a3a I) 

npoHCxoAHT npw T0pM03HineM B03AeficTBHH TpeHHH nbOKH no CHery H 

He 3 HaHHTeJIbHOM COnpOTHBJieHHH B03nyxa. HT 06 bI MeHbine TepBTb CKO- 
pocTb, Hejib3H nejiaTb abhjkchhh c ycKopeHHHMH 3BeHbeB, HanpaBjieHHbiMH 

BBepx; 3 to Bbi30BeT CHJibi HHepnHH, HanpaBJieHHbie bhh 3, KOTopbie npn)K- 
MyT JibDKy k CHery h yBejinnaT TpeHHe. 3aMeAJieHHe )Ke ABHHceHHft 
BBepx pyx h nepeHocHott Horn (nocne npenbiAymero oTTajiKHBaHHB jibOKefi 

«Ha B3JieT»), Hao6opoT, chh3ht naBjieHHe Ha jibDKy h yMeHbiuHT TpeHHe. 
CBo6oAHoe cKonb)KeHHe 3aKaHHHBaeTCH nocrraHOBKOfi najiKH Ha CHer: nocne 

3 aMeAJieHHoro 3aBepineHHH MaxoBoro BbiHoca pyxn Bnepen jibi»HHK, cjierxa 
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coinyB ee h 3a<J)HKCHpoBaB cycraBbi pyKH h TyjiOBHma, 3HeprHHHbiM 

yaapoM craBHT najiKy Ha CHer. 

HanraaeTCH <j)a3a cKOJib)Ke.HHH c BbinpaMaeHHeM 
onopHOtt Horn C4>a3a II). ycHnHBaa HaKjiOHOM TyjiOBHma HaxcHM 
Ha najncy, jibimchhk CTpeMHTca noBbiCHTb cKopocTb cKOJib3nmeft jibdkh. 

CTona onopHott hoth, HeMHoro BbiaBHHyTan Bnepea> npeaynpeacnaeT 

noTepio 3HeprHH Ha aMopTH3auHio h npeacaeBpeMeHHbift nepenaT. OnopHaa 
Hora BbinpHMnaeTCH, noaroTaBJiHBaHCb k nocneayJomeMy noaceaaHHio Ha 

Heft. 

noflceaaHHe HaHHHaeTca eme npH cKOjib»eHHH jibdkh 
( 4>a3a III), KOTopaa npH 3HeprHHHOM pa3rH6aHHH onopHott Horn b Taao- 
6eapeHHOM cycraBe 6biCTpo TepaeT ckopoctb h ocraHaBjiHBaeTca. 
B (|)a3e I Heo6xoaHMO Kan mohcho MeHbrne TepHTb ckopoctb, b <J>a3e II — 

yBeJIHHHTb CKOpOCTb CKOJIB3flmeft JIbIHCH, B <J>a3e III — 6bICTpee OCTaHOBHTb 

jibiacy. 

50.2. riepMOfl CTOflHMfl JlblWM 

Jlbiaca, CToamaa Hen oabhhcho Ha CHery, 6jiaroaapa CHJie TpeHH* 
(craTHHecKoft) cnyacHT onopoft ana OTTajncHBaHHH Horoft h MaxoBbix 
ABHHceHHft (pyKOtt, Horoft h TyjiOBHiixeM). noflceaaHHe, HanaToe 
b (fra3e III, npoflOJDKaeTca h 3aBepmaeTca b $a 3 e IV, conposoxcaaeMoe 
Bbin a a o m — flBH)KeHHeM nepeHocHoft Horn Bnepea ot Hocxa CTonbi 
onopHott Horn. C ocrraHOBKoft jibihch Teno nbiacHHKa npozioJDKaeT ycKo- 
peHHoe npoziBHHceHHe Bnepea (nepexaT) Gjiaroaapa: a) Hanajiy pa3ni6aHHfl 

6eapa onopHott Horn b Ta3o6eapeHHOM cycTaBe («aKTHBHbift nepeicaT»), 

5) Bbinaay nepeHocHoft Horoft, b) Maxy CBo6oaHoft pyxoft, r) Hanajiy 
noBopoTa Ta3a Bnepea h a) ycHJieHHOMy ao MaxcHMyMa HaacHMy Ha najncy 

b HaH6oaee HaxaoHHOM ee nonoaceroiH. 

C OKOHHaHHeM noaceaaHHa HaaHHaeTca BbinpHMjieHHe Ton* 

uoBott ho r h b KOJieHHOM cycTaBe (4>a3aV), conpoBoacaaeMoe 
3aBepuiaK)mHMca BbinaaoM. OTTajncHBaHne Horoft h pbibok TynoBHiaeM 
BBepx o6ecneHHBaiOT o6mee HanpaBaeHHe OTTaaKHBaftHa «Ha B3JieT», hto 

CHHHcaeT TpeHHe b (J>a3e I caeayiomero cKOJib3amero niara. Chhxcchhc 

ckopocth Bbinaaa H3-3a TopMO»eHHa pacTarHBaeMbix Mbmia-aHTaroHH- 
ctob Ta3o6eapeHHoro cycTaBa KOMneHCHpyeTca, HacKoubKo bo 3 mohcho, 

ycKopeHHbiM noBopoTOM Ta3a Bnepea h 3HeprHHHbiM 3 aBepmeHHeM ot- 

TaaKHBaHHa naaxoft (ao BbinpaMneHHa pyxn h naaKH b oaHy jihhhk)). 
B (J)a3e IV Heo6xoaHMo noBbicHTb ckopoctb Bbinaaa, b (l>a 3 e V — 
MeHbrne TepaTb ckopoctb CTonw b Bbinaae. 

XapaKTepHBIMH 0C06eHH0CTaMH COBpeMeHHOft TeXHHKH CHHTaiOTCH 
crpeMaeHHe yMeHbuiHTb TpeHHe hbihch o CHer 3aBepuieHHbiM OTTajiKHBa- 

HHeM awaceft («Ha B3aeT») h onopoft Ha naaxy, a Taxace bbicokhS TeMn 
rnaroB. V’ xopomo noaroTOBaeHHbix jibdkhhkob TeMn rnaroB aocTHraeT 

110—120 b MHHyTy. 

C noBbimeHHeM ckopocth xoaa H3MeHaeTca phtm CKoab3anxero inara: 
OTHOCHTejiBHO coKpamaeTca BpeMa ott ajiKHBaHHa abiaceft; noaceaaHHe 
h BbinpaMaeHHe ToaaKOBOft Horn aeaaiOTca 6bicTpee. 


u 



? § 51. BMOAMHaMMKa n/iaD8HMa 6paccoM 

Cnoco6w nnaBamra ocHOBaHbi Ha B3aHMoaeftcTBHH iuioBua c boa oft, npH 
KoropoM c03flaK)TCfl cmibi, npoaBHraioinHe ero b Boae h yaepxcHBaiOLiiHe 
he ee noBepxHOCTH. B 3 aHMoaeftcTBHe B03HHxaeT BCJieacTBHe norpyxceHHn 

B BOAy H EKTHBHblX flBHXCeHHft IUIOBUa. CneUH^HHeCKHe OCo6eHHOCTH 
6HOAHHaMHKH IIJiaBaHHH CBH3aHbI C TeM, HTO CHJIbI, T0pM03XIIXHe IlpO- 
ABHXCeHHe, 3HaHHTeJlbHbI, IiepeMeHHbl H JiettCTByHDT HenpepbIBHO. riOCTO- 

HHHoft xce onopw ann OTTanxHBaHHH Bnepea y nnoBna HeT, oHa co3aaeTca 

bo BpeMH rpe6KOBbix aBHXceHHfi h ocraeTCH nepeMeHHott no BenHHHHe. 

51.1. OCHOBHbie fleflCTBMfl 

npH Bcex rpe6xoBbix aBHXceHHax rpeSymne 3BeHb» aBHXcyTca otho- 
CHTenbHO ocTanbHbix Hacrefi Tena Ha3aa, a nocneaHHe oTHocHTejibHO 
rpe6ymnx 3 Bem>eB — Bnepea. B Hanane rpe6icoBoro abhxcchhh cnopTCMeH 
mibiBeT no xmcTammH c HexoTopott HanaabHoft cxopocTbR). BcneacTBHe 
rpe6Ka TynoBHme npoaBHraeTca Bnepea co cxopocTbio 6onbiueft, hcm 
HanajibHaa. Tpe6ymHe 3BeHb« aBH>xyTCH OTHocHTejibHO TynoBmna Ha3an 

6bicTpee, neM OTHocHTejibHO Boabi. TaxHM o 6 pa 30 M, MexaHH3M ahhemh* 
necxoro B3aHMonettcTBHH njiOBua c Boaott ocHosaH Ha h3mchchhhx co- 

npoTHBJieHHH BOflbi, o6ycjiOBJieHHbix b nepByio onepeab cxopocrbio abh- 

xceHHH Hacreft Tena oTHOCHTenbHO Boabi. 

H 3 HexonHoro nojioxceHHa ana rpe6xa c corHyTbiMH h pa3BeaeHHbiMH 
HoraMH (phc. 94) njiOBeu aenaeT cHnbHbift yaap HoraMH Ha3aa, BbinpaMJiaa 
hx b KOJieHHbix cycraBax ((J>a3a I). PyKH b TeneHne 3 toA $a 3 bi BbiTHHyTbi 

Bnepen. Ilocne oKOHnaHHH yaapa HoraMH npoHcxoanT naccHBHoe ckojib- 
aceHHe b Boae npn BbiTHHyTOM nojioxceHHH Tena ((J)a3a la). He aonycKaa 

3HaHHTeJIbHOft nOTepH CKOpOCTH, njlOBen HaHHHaeT pa 3 BOaHTb khcth pyx 

b CTopoHbi, nocTeneHHO ci H6aa pyxn b noxTeBbix cycTaBax h onycxax hx 
bhh 3 ((J>a3a II). Oa3a rpe6xa pyxaMH 3aBepinaeTca npH HaH6onbinett 
cxopocTH npoaBHXceHHH xncTeft Ha3aa OTHocHTejibHO Tena. Apyr 3a apyroM 
caeayiOT rpe6xoBbie aBH>xeHHx Hor (yaap) h pyx, Bbi3bmaa aBaxcaw 

yBeaHneHHe cxopocra nepeaBHXceHHH Tena Bnepea. B (J>a 3 ax I h II nnoBeu 

CTpeMHTCH yBenHHHTb cxopocrb, b (J)a3e I a, npnaaBan o5TexaeMyio (JjopMy 
Teny, — MeHbine TepnTb cxopocTb. 

51.2. noflroTOBMTenbHbie aeficTBHfl 

C oxoHnaHHeM rpe6xa pyxaMH HaHHHaeT ch BbmeaeHHe hx Bnepea co 
cra6aHHeM b noxTeBbix cycraBax ((J>a3a III), a Taxxce crH6aHHe Hor. 3 to 
noaroTOBxa x rpe6xoBbiM aBHXceHHHM b cneayiomeM unxne. ABnxceHHn 
HaHHHaiOTCH MeaneHHo, HTo6bi He co3aaBaTb 3HaHHTenbHott cxopocth 
aBHXceHHtt HaBCTpeny noToxy. OaHOBpeMeHHO BbinonHHiOTcn h noaroTO- 
BHTenbHbie aBHXceHHH Hor — cra6aHHe h aBHXceHHe Bnepea. B cneayiomett 

(J)a3e ((J)a 3 a IV) pyxn pa3rH6aiOTCH b noxTeBbix cycTaBax h BbiTHrHBaiOTCH 

Bnepea, a Horn 3aBepinaiOT noaTHTHBaHHe Bnepea ao nonHoro crH6aHH» 
b xoneHHbix cycTaBax. B (t>a3e III Heo6xoaHMO H36eraTb pe3xoro chhxcchhh 
cxopocth, a b <j)a3e IV — xax moxcho MeHbine TepHTb ee. 

TaxHM o6pa30M, H3 n«TH 4^3 uHxna Tonbxo aBe — I h II — npea- 




Mctohhhk ABHacyuieft chjim — Mbuuubi eor cnopTCMeHa, nepenatomiie 
ycMJiHH Hcpe3 nenanb, uiaTyH, Benymyio niecrepHio, uenb Ha 3aaHK>io 
iiJCCTepHK). Hhxhjm TO>oca o6ona 3 an Hero Koneca He MoaceT cMecnrrbca 
Ha3aji h <t>HKCHpoBaHa Ha onope c noMombio chaw TpeHHH (Heo6xonHMaa 
BHeuiHaa oma). florroMy oa> ot CBjnaHHOfi c Heio 3anHeft ojecrepHH 
nonywacT yacopeHHe Bnepen. Chjisl TpeHHa acojib5KeHH» (craTHHeacaji) 
He naer npocxanb3biBaTb noKpbiuiKe 3aa«ero Koneca Ha3an no rpyHTy. Ona 
cnyxcHT Toft BHeinHeft CHJiofl, 6e3 Kcrropoft ycKopeHHe cHereMbi Ha 

ropM30HTa/IbHOfi nOBCpXHOCTH HCB03M03KH0. 

52.2. riepeflasa ycw/iMM npn aKaaeMHMecKOM rpe6/ie 

CaMbiM xapaxTepHbtM b axaneMnnecKoft rpe6ne BBJiaeTca 3 HaHHTenbHoe 
nepcMemeHHe rpe6ua OTHOCHTenbHO aoakh nocpencTBOM noABHXCHoro 
auieHbB (6aHKH), nepeMemaiomerocfl Ha ponHKax Bnonb npononbHoft ocm 
aoakh Ha nono3Kax. 

BbiHOCHbie yKJiKDHHHbi yBe jihh HBaiOT nneno pbinara (paceroaHne ot och 
BpameHHB Been a no Mecra xaaTa pyxofl). Tpe6eu npnnaraeT ycHAHJi pyxaMH 
k pyKOHTice Been a h HoraMH k nonHOKxe, yxpenneHHOft HenonBioKHO. 

npw npoBonxe Becna nonacTb BcrpenaeT conpoTHBneHne bouw. CBa¬ 
nana nonTHTHB^K nonxy bccaom, a noTOM oTTanKHBaa ee or boau, 
3axBaneHHoA no.*acTbio, rpe6eu npoABHraeT nonxy Bnepen. 3a Bpevui 
npoBO/iKH rpe6cu nepeMeiuaeTCB Ha 6aHKe Bnepen, k hoc> aoakh. Hanano 

rpe6ka BbinojiHfleTai onuoBpeMeHHO c 6biCTpbiM h poBHbiM laBnetmeM hof 

na nonHoacxy b BHne «npbi)KKa» b cropOHy Hoca nonKH. 3tot «npbnicoK» 
khk 5bi TopMOiHTca Ha pyKOBTKe Becna, hto yBenn HHBacT CHJiy, 

npHJKMKenHyio 4epc3 Becjio k Bone. 

I locne oKOHHaiiHB rpe6xa cnenyeT (t>a3a 3aHOca Beoen. 3to nBH)Kc hhc 
BBJ iaeTcsi nonroTOBHTenbHbiM nn» cneny»omero rpeoxa h coB epinaerc» 
nocpencTBOM nepeMeineHHsi Ha 6aHKe k xopMe; Becna b 3to bpcmb 3aHocBTcn 
nonacTBMH k Hocy. OnHaxo b 3Tott cj)a3e ycwnwH rpe6Ka, npnnoxceHHbie 
k nonxe, HanpaaneHbi b cropoHy nBH>KeHHs nonxii. rionTaniBaji ce6» k 
nonHO)KKe 3a HocxoBbie peMHH, rpe6eu 3 thm BbiTanKMBaeT H3-non ce6« 
nonxy Bnepen. OL1M cwcTeMbi rpe6eu—Becna—nonxa ot nepeMemeHHJi Ha- 
3an cboio CKopocTb H3MeHHTb He MO)KeT (ecnw He yMHTbiBaTb yBenHHeHH* 

COnpOTHBneHHB BOAbl B jaBHeWMOCTH OT CKOPOCTH nOAKH). Ho AOAKa 

OTHOCHTenbHO rpe6ua h boam nonynaeT ycxopeHHC Bnepen- HanwHHe ero 
yMenbuiaeT naneHwe ckopocth aoakh, cKonb3Jimefl no HHepuHH. 3 to nenaeT 
CKopocTb xona aoakh 6onee paBHOMepnoft, hto BbironHO nna npoABH^ceHHH 
npoTHB conpoTHBneHHB boau. TaKHM o6pa30M, aKTHBHbie ycHAHH rpe6ica 

npnno)KeHbi nepea Becna k Bone b oahom HanpaBnennH, a nepe3 nonHOJKiy 
k noAKe — noonepenHO b AByx («npbi)KOK» ot noAHO)KKH h nepeMemeHHe). 


r/iaoa X 

nEPEMEUJAIOmME flBM>KEHMH 

IlepeMemaioiiiHMH b 6noMexaHHKe Ha3biBa*OT ABHXceHMfl, 3a- 

nana kotopux — nepeMemeHHe KaKoro-nn6o Tena (cHapaaa, Mana, conep- 
HHKa, napmepa). IlepeMeuiaiomHe abwkchhb secbMa panHoo6pa3Hbi. 


FlpHMepaMH b cnopTe MoryT 6biTb MeTamw, yaapbi no MJPiy, 5pocxB 
napTHepa b aKpo6aTioce h t. n. 

K nepeMemaiomHM abh^kchhhm b cnopTe o6biHHO npeabaBaxiOTca 

Tpe60BaHHH flOCTHHb MaKCHMaJIbHbIX BeJIHMHH l 

a) CHjibi fleficTBiw (npH noabeMe urraHrH), 

6) ckopocth nepeMemaeMoro Teaa (b MeTaHHHx), 

b) tohhocth (uiTpa(i)Hbie 6pockh b 6acKeT6ojie). 

HepeaKH h cayaan, xoraa 3th Tpe6oBaHHH (HanpHMep, ckopocth h 
tohhocth) npeabHBaaiOTCH cobmcctho. 

CpeaH nepeMemaiomHX pa3aHaaiOT aBHxceHHJi: 

а) c pa3foHOM nepeMemaeMbix Tea (HanpHMep, MeTaHHe Konba), 

б) c yaapHbiM B3aHMoaeftcTBHeM (HanpHMep, yaapbi b TeHHHce nan 
cj)yT6oae). 

riocKoabKy 6oabniHHCTBO cnopTHBHbix nepeMemaiomHX aBHaccHnri 

CBH3aHO c coo6meHHeM ckopocth BbiaeTa KaKOMy-HH6yab cHapaay o^hv. 
CHapaay aaa MeTaHiw), 3aecb paccMaTpHBaioTCH npeacae Bcero 
aecKHe ochobbi noaeTa cnopTHBHbix cHapaaoB. 

§ 53. rioaeT cnopTHBHbix CHapnaoB 

TpaeKTopna (b aacTHOCTH, aaabHOCTb) noaeTa CHapaaa onpeaeaaeTca. 
a) HaaaabHoli cKopocTbio BbiaeTa, 6) yraoM BbraeTa, b) mcctom (BbicoTou) 
Bbinycxa CHapaaa, r) BpamenneM CHapaaa h a) conpoTHBaeHHeM B03ayxa, 

KOTOPOe, B CBOK) OHepeab, 33BHCHT OT a3pOaHHaMHMeCKHX CBOflCTB CHapiUia, 

cnabi h HanpaBaeHHa BeTpa, iuiothocth B03ayxa (b ropax, rae aTMocq>ep- 

Hoe aaBaeHKe HM>Ke, naoTHOCTb B03ayxa MeHbine h cnopTHBHbifl cuapan npn 
Tex ^ce HaaaabHbix ycjiOBHax BbiaeTa MoxceT npoaeTeTb 6oabinee paccTO^- 

HHe). 

HanaabHafl cxopocTb BbiaeTa HBaaeTCH toA ocHOBHofi xapaKTepii: - 
Koft, KOTopan 3aKOHOMepHO H3MeHHeTCH c poctom cnopTHBHoro Maciep 
cTBa. B oTcyTCTBHe conpoTHBaeHHH B03ayxa aaabHOCTb noaeTa cHapaaa 
nponopUHOHaabHa KBaapaTy ckopocth BbiaeTa. YBeaHMCHHe cxopo^ n 
BbiaeTa, cxaaceM, b 1,5 pa3a aoiwcHO yBeaHHHTb aaabHOCTb noaeTa CHapaaa 
b 1,5 2 , t. e. b 2,25 pa3a. HanpHMep, cxopocTb BbiaeTa aapa 10 m c 
cooTBeTCTByeT pe3yabTaTy b ToaKaHHH aapa b cpeaHeM 12 m, a cKopot i i. 

15 m/c — pe 3 yabTaTy oxoao 25 m. 

y cnopTCMeHOB Me>KayHapoaHoro Kaacca MaxcHMaabHbie cKopociw 
BbiaeTa CHapaaoB paBHbi: npH yaape paxeTKoil (noaana b TeHHHce) h 
K aiouiKOH(xoKKeft) — CBbime 50 m/c, npH yaape pyxofi (HanaaaioiiiHft yaap 
b Boaeii6oae) h Horofi ((J)yT6oa), MeTaHHH KOiibH — oxoao 35 m/c. Mi-ia 

conpoTHBaeHHH B03ayxa cxopocTb b KOHiie noaeTa CHapaaa MeHbme 
HanaabHOH ckopocth BbiaeTa. 

Yrabi BbiaeTa. Pa3aHHaiOT caeayB)mHe ocHOBHbie yrabi BbiaeTa: 

1. Yroa Mecra — yroa Mexcay ropH30HTaabio h bcktopom ckopocth 
BbiaeTa (oh onpeaeaneT aBHaceHHe CHapJiaa b BepTHKaabHOft naocKocrn: 
Bbirne — HHXce). 

2. A3HMyT — yroa BbiaeTa b ropH30HTaabHoft naocKocTH (npasee — 
aeBee, H3MepneTCH ot ycaoBHO Bbi6paHHoro HanpaBaeHHH oTcneTa). 

3. Yroa btbkh — yroa Mexcay bcktopom ckopocth BbiaeTa h npoaoab- 






hoK ocbio cHapaaa 1 . MeTaTejm xonbH crpeMBTCH, HTo6bi yroji axaxn 6biji 

6jih30k k HyjiK> («nonacTb tohho b xonbe»). MeTaTejiRM zmcxa pexoMeH- 

ziyeTCH BbinycKaTb hhck c otph ixaTe jd>h biM ymoM aTaxn (B. H. TyTeBHH). 

npH nojieTe mbm eft, Rapa h MOJiOTa yrjia aTaKH HeT . 

BbicoTa BbinycKa CHapRaa bjihbct Ha ziaJibHOCTb nojieTa. ilajibHocTb 

noneTa CHapRaa yBe/iHHHBaeTCB npHMepHO Ha CTOJibKO, Ha CKOJibKo 

yBe/iHHHBaeTCfl BbicoTa Bbinycxa CHapRaa (B. H. TyTeBHH). 

BpaiueHHe cHapnaa h conpoTHBJieHMe B03Ziyxa. BpameHHe CHapRaa 
OKa3biBaeT jiBOfiHoe bjihhhhc Ha ero noneT. Bo-nepsbix, BpameHHe xax 6bi 
CTa6naH3HpyeT CHapaa b B03jiyxe, He ziaBaa eMy «xyBbipxaTbCB». 3aecb 
AeficTByeT rnpocxoriHHecxHfi 3cj>(i)exT, no,ao6Hbifi TOMy, xoTopbifi no3Bo- 
/ifleT He naziaTb BpamaiomeMycfl BO/inxy. Bo-BTopbix, 6bicrrpoe BpameHHe 
CHapa^aa hcxphbjihct ero TpaeKTOpHio (Tax Ha 3 biBaeMbiH 3ct)cJ)eKT MarHyca). 
Ecjih mbh BpamaeTca (Taxoe BpameHHe Hepezixo Ha 3 biBaiOT cfihhom, ot 
aHm. spin — BpameHHe), to cxopocTb B 03 ZiymHoro noToxa Ha pa3Hbix ero 
crropOHax 6yzxeT pa3Hofi. Bpamaacb, mhh yBJiexaeT npnjieraiomHe cjioh 
B03ziyxa, xoTopbie HannHaiOT ziBHraTbca Boxpyr Hero (impxyjiHpoBaTb). 
BTex Mecrax, rae ckopocth nocTynaTejibHoro h BpamaTenbHoro HBH>xeHHH 
cxnaAbiBaioTca, cxopocTb B03 < ayiiiHoro noToxa cTaHOBHTca 6ojibiije; c 

npOTHBOnOJIO>KHOfi CTOpOHbl MHHa 3TH CXOpOCTH BblHHTaKDTCB H pe3yjlb- 

Tnpyiomaa cxopocTb MeHbme (pnc. 96, a). H3-3a 3Toro h ziaBJieHHe c 



a 


Pmc. 96. 

3(J)cJ)eKT MarHyca — noaBJieHHe 6 okoboi1 chjibi npH nojieTe Bpamaio- 
ineroca Mana: 

a B03HHKH0BeHHe 3(J)(J)eKTa MarHyca: npH BpameHHH MHHa CKopocTb UHpicyjiH- 

pyiomero noToica so 3 ^yxa BMHHTacTCH (cnpaBa) hjih GKjiazibiBaeTCH (cjieBa) co cicopocTbio 
noTOKa, o 6 TeKaiomero mhh; 

6 — Hcnojib 30 BaHHe 3 cJ)(|)eKTa MarHyca npn yrjioBOM y,aape b <j>yT 6 ojie. 

TaM, r,ae jihhhh TOKa B 03 #yxa, o 6 TeKaioinero mhh, HapncoBaHbi 6 jih3ko Zlpyr k 
npyry , CKopocTb noTOKa 6 ojibuie, a .aaBJieHHe MeHbnie 

pa 3 Hbix ctopoh 6yaeT pa3HbiM: 6ojibiue c Toft cTopoHbi, rzie cxopocTb 
B 03 ziyuiHoro noToxa MeHbme. 3 to c/ieayeT H3 H3BecTHoro 3axoHa Bep- 
Hyjijin: aaBjiCHne ra3a hjih >xhjixocth o6paTHO nponopunoHajibHO cxopocth 

HX ZlBH>KeHHH (3TOT 3aXOH MORCHO npHMCHHTb X CJiyHaK), nOXa33HHOMy H3 

pncyHxe). 3cJ)(t)exT MarHyca no3Bon«eT, HanpHMep, BbinojiHHB yrjiOBOfl 
ynap b (J)yT6ojie, nocaaTb mhh b BopoTa (pnc. 96, 6 ). BejiHHHHa 6 oxoboA 
CHJibi, zxeflcTByiomefi Ha Bpamatomnncfl mhh, 33bhcht ot cxopocth ero 
noneTa h cxopocth BpameHHH. BnHHHHe BpameHHH Mnna Ha ero Tpaex- 

1 3to onpeacjiCHHe b npHHiiHuc cnpaBejuiHBo, ecjiii hct BeTpa. Bojiee tohho yroji aTaKH 
onpcAejiaeTca k«k yro.u \ieac.iy ocmo CHapana h HanpaBjieHHeM B03ayuiHoro h.th BoaHoro no- 
ioku, o6ieKa»oiuero eio. 


TopHK) TeM Bbirne, neM 6om>ine nocTynaTejibHaa CKopocrb. FlbiTaTbCH 
npHjiaTb MeaneHHo jieTameMy Many 6ojibinoe BpameHHe, HTo6bi BJiHHTb Ha 
HanpaBJieHHe nojieTa, Heuejiecoo6pa3Ho. TeHHHCHbie mhhh npn cootbct- 
cTByiomHx ynapax BpamaioTCH co 


CO CKOpOCTbK) Bbime 100 06/C, (J)yT6oHb- 
enbHO MefljieHHee. Ecjih HanpaBJieHHe Bpa- 
meHHB MHHa cosnanaeT c HanpaBjieHHeM noneTa, Taxoft mbh b cnopTHBHofi 


BoneH6ojibHbie 


npaxTHxe Ha3biBaiOT x p y h e h bi m, ecjiH He coBnanaeT 


p e 3 a h bi m 


(KpyneHbiH mhh xaTHjica 6bi no 3eMJie b HanpaBjieHHH CBoero noneTa, a 
pe3aHbin — Ha3aa k nrpoxy, nocnaBineMy mhh). 

Ecjih B03nyniHbifi noTox o6TexaeT CHapjm non HexoTopbiM yrjiOM 
aTaKH, to CHjia conpoTHBjieHHa B03jjyxa HanpaBjieHa non yrjiOM k noToxy 
(pnc. 97). 3Ty cHjiy mo>xho pa3Jio>XHTb Ha cocTaBjunomHe: ojwa H3 
hhx HanpaBjieHa no noToxy — 3to ji o - 
6o b oe conpoTHBjieHHe,jxpyraa 


floAteMHan CM/ia 


nepneH/iHxyjiflpHa 


x 


noToxy 


3 TO 


nozueMHaa CHjia. CymecTBeHHO 

noMHHTb, hto nonbeMHaa CHJia He o6a- 
3aTejibH0 HanpaBjieHa BBepx; ee Ha¬ 
npaBJieHHe MO)XeT 6bITb pa3JIHHHbIM. 

3 to 3 aBHCHT ot nojio>xeHHfl CHapsma h 


Cma a 

COnpOTMBfleHMfl 

B 03 AVX 


HanpaBJieHHe 

AeHCTBMR 


Vro/i ataKM 


HanpaBJieHHa 


B03nyinHoro 


noToxa 



Cn/ia flofioBoro 

COnpOTMBRBHMR 


CM/ia TRW 8 CTM 


603 AyU>HUH IIOTOK 


UeHTp AaB/ieHMR 
(UBHTp nOBepXHOCTH) 


OTHOCHTejibHO ero. B Tex cjiynaax, 

xor.ua non'beMHafl CHJia HanpaBjieHa 

BBepx h ypaBHOBeuiHBaeT Bee CHapana. 
oh MO>xeT HanaTb njiaHHpoBaTb. Iljia- p nc. 97. 

HHpOBaHHe XOnbH H JIHCXa CymeCTBeHHO Chjiu. fleficTByioiHHe Ha Konbe b Bcmyxe 

noBbimaeT pe3yjibTaTbi b MeTaHHH. 

Ecjih uchtp naBJieHHH B03nyiiiHoro noToxa Ha CHapaa He coBnanaeT 
c ueHTpoM TJDxecTH, bo 3HHxaeT BpainaTejibHbift momcht CHjibi, h CHapaa 
TepaeT ycTOHHHBOCTb. AHajiorHHHaH xapTHHa h npo6jieMa coxpaHeHHa 

ycTOHHHBOcTH B03HHxaiOT h b nojieTHoft <J)a3e B IIpbDKXaX Ha Jlbpxax. 
OTcyTCTBHe BpameHHH . nocTHraeTca Bbi6opOM npaBHjibHOft no3bi, npH 

xotopoh neHTp Ta>xecTH Tejia h neHTp ero noBepxHocTH (neHTp naBneHHB 
B03flyuiHoro noToxa) pacnojio)xeHbi Tax, hto BpamaTejibHbifi momcht 

He C03naeTCH. 


§ 54. CM/ia AeMCTDi/m b nepeMeiuaioiMMx oDMweHMnx 

Cnjia neHCTBHH b nepeMemaiomHX nBH)KeHHHX o6biHHo npoaBJiaeTCH 

XOHeHHbIMH 3BeHbHMH MH0r03BCHH0H XHHeMaTHHCCXOft IienH. IlpH 3TOM 

OTnejibHbie 3BeHbH MoryT B3aHMoneHCTBOBaTb jiByMH cnoco6aMH: 

1. riapajuiejibHO — xorjia B03M0»Ha B3aHM0X0MneHcaiiHH neftcrBHx 
3BeHbeB; ecjm enna, npoaBJiaeMaH oahhm H3 3BeHbeB, HenocTaTOHHa, 
npyroe 3 bcho xoMneHCHpyeT 3 to 6onbinefl chjioK. FIpHMep: npn 6pocxax 
b 6opb6e HejiocTaTOHHaH ajih BbinojiHeHHH npneMa MbiinenHaH cnjia ohhoA 

pyxH MoxceT xoMneHcnpoBaTbCH 6ojibiueH CHJiofi neftCTBHfl BTopofi pyxn. 

riapajuiejibHoe B3aHMOAeftcTBHe bo3moxcho Jiniiib b pa3BeTBJiaiomHxcH 
XHHeMaTHnecxHX uenax (neHCTBHB nByx pyx hjih ziByx Hor). 

2. IlocjienoBaTejibHO — xorjia B3aHM0X0MneHcauHfl HeB03M0>KHa. 
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Otpmb 

UlTBNrH or 

noMocta 


X 

a> 


Pmc. 98. 

FlpaBHJibHoe BbinojiHeHHe (BBepxy) h Tex- 

HHnecKHe ouih6kh npH nozibeMe uiTaHrH c 

3eMjiH (Tare), Bbi3BaHHbie HecBoeBpeMey- 
HblM BKJIJOHeHHeM CJiaGbIX 3BeHbeB ZlBHra- 

TejibHoro annapaTa (no A. A. JlyKameBy) 

Crn6aHHe pyx (roHHorpaMMa jioKTeBoro cycTa- 
Ba). npH BbinojiHeHHH nofl-beMa lUTaHm CHJia crntjaTe- 
jiett pyx ycfynaeT cHJie pa3rn6aTejieH nor h TyjioBHiua. 
Ilo3TOMy pyaa b jioktcbmx cycTaBax uoaxchu 6uti> 
BbinpBMjieHbi. Ecjih pyaw corHyTM, to bo BpeMa Tarn 
OHH BUnpNMBTCN, MCUiaa nOfllCMy UiTaHrH 


IIpH nocJieflOBaTejitHOM B3aHMo- 

^eHCTBHH 3 BeHbeB MHOr03BeHHOH KH- 

HeMaTHnecKOH ixenH Hepenxo 6biBaeT, 

HTO KaKOe-TO OAHO 3BCHO OKa3bIBaeTC5I 

6ojree c;ia6biM, hqm ocTajibHbie, h 

orpaHHHHBaeT npoaBJieHHe MaxcHMajib- 
hoh CHJibi. OneHb BaxcHO yMeTb pac- 
no 3 HaBaTb Tanoe oTCTaiomee 3BeHO c 

uejibio jih6o ero uejieHanpaBJieHHo 

yKpenHTb, n h6o H3MeHHTb TexHHKy 


HBHHCeHHH 


TaKHM 


o6pa30M, 


HTo6bI 


naHHoe 3BeHO He orpaHHHHBajio pocia 
pe3ynbTaTOB. HanpHMep, TOJixaTeiiH 
anpa, y KOTopbix Mbimubi roneHocTon- 
Horo cycTaBa h cTonbi oTHOcmejibHo 
cna6bie. nenaiOT cxanox nepen 


CKaHOK 


nepen 


(J)HHaJTbHbIM yCHJTHeM c onopoH Ha BCK) 
dony; cnopTCMeHbi c CHJibHOH CTonon 
MoryT BbinojiHHTb cxanox c npnxonoM 


CrH6aHHc pyK (roHHorpaMMa JioKTeBoro cycTa- Ha hocok. BicjiioHeHHe b pa6oTy cjia6bix 

lpw BbinojiHeHHH nozibeMa uiTaHm cwjia crw 6 aTe- / — 

yic ycTynaeT cmie pa 3 m 6 aTejieft iror h TyjioBMiua. 3B6Hb6B (CCJIH OHH MOTyT ObITb BbIKJTK)- 

OMy PyKM ® JlOKTCBbIX CyCTBBaX /IOJ13KHU 6bl*l b yprr t t\ QD TTOPTPQ TP YUMUPPlCnbl r\TTTT>f^ 

ibmjichu. Ecjih pyaH corH^Tbi, TO BP BpeMB Tarn He Hbi; HBJIfleTCH TeXHHHeCKOH OIIIHO- 
BunpNMMTCN, Mcuias noaicMy rniaHrH KOH, npHBOnHHieH K CHPDKeHHK) Cnop- 

THBHoro pe3yjibTaTa (phc. 98). 

Yxce OTMeHajiocb (cm. rn.V), hto CHJia neftcTBHH 3 aBHCHT ot nono- 


HceHHa Tejia cnopTCMeHa 


ri03TOMy HyHCHO CTpOHTb TeXHHKy TaKHM 


o6p a3 om 


HTo 6 bi HaH 6 onbiuyio cHJiy neftcTBHH npoflBjiHTb b HaH 6 onee 


BbirozjHOM nna 3Toro nonoxeHHH. HanpHMep, npn pa3Hoft BbicoTe rpHifra 
uiTaHrH Han noMOCTOM uiTaHrHCT MoxceT k Hen npnnoxnTb HeonHHaxoByio 
CHJiy (pHC. 99). npH npaBHJibHoft TexHHxe cnopTCMeH aKiieHTHpyeT npo- 
HBJieHHe MbimeHHbix ycnnuft b HanGonee BbironHoft nna 3Toro no3e (Tax 
Ha3bmaeMbift nonpbiB inTanra). 


§ 55. CKOpocrf> b nepeMeiuaioiMuix ABi/nxeHUflx 

B nepeMemaiomHx nBHXceHHax Heo6xonHMo coo6mHTb cKopocTb pa- 


6oneMy 3BeHy Tena (BMecre co CHapanoM 


B neftCTBHHX c pa3rOHOM HJIH 


6e3 cHapana 


b ynapHbix neftcTBHax). 


flBHXceHHe (h CKopcJcTb) pa 6 onero 3 BeHa HBnaeTca pe 3 yjibTaTOM cyM- 
MHpoBaHHa nBHXceHHft (h ckopocth) OTnenbHbix 3 BeHbeB Tena. HanpHMep, 
CKopocTb khcth h Hnpa npH TOJixaHHH paBHa cyMMe CKopocTeft njieneBoro 
cycraBa h pa 3 rn 6 aHHH pyKH. ^BHaceHne 3 BeHbeB Tena b HenonBHHCHoft 

CHCTeMe KoopflHHaT o6biHHO mohcho npencTaBHTb Kax cyMMy nepeHOCHoro 

h OTHOCHTenbHoro ABHHceHHtt. HanpHMep, ABHHceHHe nueneBoro cycTaBa 
b npocTpaHCTBe moxcho paccMaTpHBaTb Kax nepeHocHoe, a nBHHceHHe khcth 


h anpa no othouichhio k nneaeBOMy cycTaBy — xax OTHOcHTejibHoe. 

EcrecTBeHHO, hto cxopocTb pa6onero 3BeHa 6yneT caMoft Bbicoxoft, 
ecnH ckopocth nepeHOCHoro h oTHOCHTejn»Horo nBHHceHHft MaxcHManbHbi. 

FIo3TOMy jxjw nocTHHceHHa MaxcHMajibHOfi ckopocth pa6onero 3BeHa 
















Pmc. 99. 

3aBHCHMOCTb MSKCHMUJlbHOft CHJISI lUTaHFHCTH OT BblCOTbJ paC- 

noJio*eHH« rpw^a unanrH (Jl. H. Cokojiob) 


Heo6xoflHMo onpeAejieHHoe coneTaHHe bo BpeMeHH HBH>KeHnft oi\ae;ibHbix 
3BeHbeB Tena (pnc. 100). Ka>KAoe H3 3 thx 3 BeHbeo ynacTBycT bo Bpama- 

TeubHOM ABH)KeHHH OTHOCHTejibHO och cycTaBa H B nOCTynaTC.TbHOM 
ABHHcenHH 3Toro cycTaBa, KOTopoe moxcho paccMaTpwBaTb xax nepeHOCHoe. 

HanpHMep, npn yaape Horon no Many 
roneHb nepeMemaeTca 3 a cneT pa3m6a- 

HHH B KOJieHHOM CyCTaBe (ZIBMJKeHHe no 

oTHomeHHK) k 6enpy h KOJieHHOMy cy- 
cTaBy) h 3 a cneT ABHacemw 6enpa h 
caMoro KOJieHHoro cycTaBa (nepeHOCHoe 

JlBHXCeHHe). 


u 

s. 


BpamaTejibHoe ABHaceHne 


ABHraTejibHoro 

oGycjioBJieHO 1 : 


annapaTa 


3BeHbeB 

HenoBexa 



BptMD 



jaencTBHeM MOMeHTa cwjibi Tarn 


Pmc. 100. 


i 


AeftcTBHe cHJibi 


CTCH. 


Pa3.iHMHbie BapwaHTbi concTaHHS cko- 
pOCTM OTiiejlbHblX 3BCHb€B TCJia (cxcMa) 
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Mbiiuu, npoxoaamHx 4epe3 cycTaB, HanpHMep ci~H6aTeneH h pa3TH6aTejieH 

ero; 

2) ycKopeHHtiM uBioxeHHeM caMoro cycTaBa. Oho Bbi3BaHO chjioh, 

JIHHHfl AeflCTBHB KOTOpofl IIpOXOflHT Hepe3 CyCTaBHyiO OCb (Tax Ha3bIBaeMOfi 

CyCTaBHOfi CHJIOft) — PHC. 101. 

Ecjih 6bi cycTaB 6biJi HenoziBH>KeH, to, 

KOHeHHO, nO,a UeHCTBHeM 3 TOH CHJibi UBHHCe- 
HH H OTHOCHTeJIbHO OCH He B 03 HHKJI 0 6 bl. 

Beub Hexib35i >xe pacxanaTb xanejin, HanaBJiH- 
Baa Ha hx ocb. Ho ecjiH ocb non neHCTBHeM 
cHJibi CMemaeTca, to noflBemeHHoe k Hew 
3BeHO noBopaaHBaeTca Boxpyr och. 

HHBajiHTibi c np0Te30M hoth Bbiiue 
KOJieHHoro cycTaBa BbinojiHHioT crH6aHHe h 

pa 3 TH 6 aHHe npoTe3a tojichh npw xonb 6 e 3 a 
cneT AencTBHa tojibko 3 Toh chjtm (Benb 
Mbiiuu, KOJieHHoro cycTaBa, na h caMoro 
cycTaBa y hhx hct). y 3nopoBoro nejioBexa 
rojieHb npn xonb6e nBHaceTca xax 3a cneT 

ABH)KeHHa KOJieHa, Tax h 3 a cneT CHJibi thth 
Mbirnu xojieHHoro cycTaBa. nono6Hoe BbinoJiHeHHe BpamaTejibHoro nBH>xe- 
hhh b cnopTHBHOH npaxTHxe nepenxo Ha 3 biBaiOT «xjiecTOM». Oh luhpoxo hc- 
nojib3yeTca b 6biQTpbix nepeMeiuaioiunx nBH>xeHH5ix. BbinoJiHeHHe ubh )xe- 
hhh «xjrecTOM» ocHOBaHO Ha tom, HTo npoxcHMajibHbiH cycTaB cHanajia 
6bicTpo ^BH>xeTca b HanpaBJieHHH MeTaHHH hjih ynapa, a 3aTeM pe3Xo topmo- 
3 HTca. 3 to Bbi3bmaeT 6bicTpoe BpamaTejibHoe nBHHceHHe nncTaJibHoro 3BeHa 
Tejia. Ha phc. 102 noxa3aHO, xax nocjienoBaTejibHO UBHraeTCH BOJiHa Taxnx 
OTpHuaTe/ibHbix ycxopeHHH ot hh>khhx xoHeHHOCTen x BepxHHM npn MeTaHHH. 



Phc. 101. 

^Ba cnoco6a co3ziaHHa BpamaTejib- 
Horo ABHHceHHa rojieHH: 

cjieea — 3 a cneT MOMeHTa chji thth Mbiiuu 
KOJieHHoro cycTaea; cnpaBa — 3 a cneT ycKO- 
peHHoro ABH^ceHHfl caMoro cyctaBa 



l 





Phc. 102. 

ropH30HTajibHbie ycKopeHHa ocHOBHbix cycTaBOB npw MeTaHHH Mana 150 r (pe 3 yjibTaT 

95 m 20 cm) (E. H. MaTBeeB). 

Ha icaapax 3 h 4 bhaho, Kax 6 ucTpo h 3 mchhJ iocb ycxopeHHe njieneBoro cycTaBa c nojioacHTejibHoro Ha otph- 
uaTejibHoe 


npH BbinOJIHeHHH flBHHCeHHH «XJieCTOM» MaKCHMyMbl nepeHOCHOH H 
OTHOCHTenbHOfi CKOPOCTH He COBnaAaiOT BO BpeMeHH, T. e. flBH>KeHH5I 

BbinojiHHHDT He Tax, xax noxa3aHO Ha phc. 100. B caMOM aejie, TopMO^xeHHe 
npoxcHMajibHbix 3BeHbeB (HanpHMep, TynoBHma h nnena Ha phc. 102), 
xoHeHHO, CHH>xaeT hx cxopocTb. OnHaxo 3 to noBbiuiaeT cxopocTb (ot- 


HOCHTeJlbHyK)) AHCTaJlbHLIX 3BeHbeB, TaK HTO, HeCMOTpH Ha CHH>KeHHe 

nepeHOCHofi ckopocth, a6coniOTHaa ckopoctb KOHeaHoro 3BeHa, paBtiaa 
cyMMe nepeHocHoft h OTHocHTejibHoft ckopocth, MoaceT OKa3aTbca Bbirne. 

B cjiyaae nepeMemeHHH Ten c pa3roHOM (MeTaHHH, 6pockh h t. n.) 
yBejiHneHHe ckopocth CHapana o6biHHO npoxonHT b tph 3Tana: 

1. CxopocTb coo6maeTca Been cncTeMe «cnopTCMeH—CHapan», ot Hero 
OHa npHo6peTaeT oripeneneHHoe KonnaecTBO nBHHceHHH (pa36er b MeTaHHH 
KonbH, noBopOTbi npH MeTaHHH nncKa h MOJiOTa h t. n.). 

2. CxopocTb coo6maeTca TonbKO BepXHeft aacTH CHcreMbi «cno- 
pTCMeH—CHapan»: TyjiOBHmy h CHapany (nepBaa nonoBHHa (JjHHajibHoro 
ycHjiHa; b 3to BpeMa o6e Horn KacaiOTca onopbi). 

3. CxopocTb coo6maeTca tojibko CHapany h MeTaiomeft pyxe (BTopaa 
nonoBHHa (JiHHajibHoro ycnjina). 


CxopocTb BbiJieTa CHapana npen- 

CTaBJiaeT co6oh cyMMy cKopocTen, 
npHo6peTeHHbix hm Ha KaacnoM H3 3 thx 
3 TanoB. OnHaKo BeKTopbi cKopocTen 
CTapTOBoro h cJ)HHajibHoro pa3roHOB 
o6biHHO He coBnanaioT no HanpaBJie- 


HHK), 




MoaceT 6biTb TOJibKo reoMeTpHHecKHM 


(no npaBHJiy napannenorpaMMa). 3Ha- 




HanpaBfleHMe 

MBTaHMA 




HHTenbHaa aacTb CTapTOBOH ckopocth 
T epaeTca. HanpHMep, cHnbHemiiHe 
TOJiKaTejiH anpa MoryT TOJiKHyTb anpo 

c MecTa Ha 19 m, hto cooTBeTCTByeT 


Phc. 103. 

OSroH 3BeHbeB npw MeTaHHH .ancica (no 
B. H. TyTeBHny) 


ckopocth BbiJieTa CHapana okojio 13 m/c. B CKaaxe ohh coo6maioT anpy 
cKopocTb no 2,5 m/c. Ecjih 6bi 3 th ckopocth ynanocb cnoacHTb apHcJ)MeTHHe- 


ckh, to CKopocTb BbiJieTa anpa 6biJia 6bi paBHa 13 4-2,5 — 15,5 m/c, hto nano 
6bi pe 3 ynbTaT okojio 26 m — npHMepHO Ha 4 m Bbirne MHpoBoro peKopna. 

fljia yBejiHHeHHa ckopocth BbineTa CHapana CTpeMaTca yBejiHHHTb nyTb 

B03neiiCTBHa Ha Hero b (jimiajibHOM ycHJiHH. HanpHMep, y CHJibHeHiiiHX 

b MHpe TOJiKaTejien anpa — (JjHHajiHCTOB ojiHMnHHCKHX nrp — paccToaHHe 
Meacny anpoM h 3 eMjien Ha crapTe yMeHbniHjiocb co 105 cm b 1960 r. no 
80 cm b 1976 r. flna yBenHHeHHa nyTH B03nefiCTBHa Ha CHapan Hcnojib3yiOT 

TaK Ha3biBaeMbiH o6toh 3BeHbeB (pnc. 103). 


§ 56. ToHHOCTb b nepeMemaiomux AOHwemiax 

non TOHHOCTbio nBHHceHHa noHHMaiOT cTeneHb ero 6jih30cth Tpe6o- 
BaimaM nBHraTejibHoro 3anaHHa. Boo6me roBopa, jiio6oe nBHaceHHe MoaceT 
6biTb BbinojiHeHO jinnib b tom cnynae, ecjiH oho nocTaTOHHO tohho. Echh, 
HanpHMep, bo BpeMa xonb6bi nenoBeK 6yneT BbinojiHaTb nBHaceHHa OHeHb 
HeTOHHo, to nnTH oh He CMoaceT. OnHaKo 3necb 6yneT nnTH peab o 
tohhocth b 6ojiee y3KOM CMbicne cnoBa — o tohhocth pa6onero 3BeHa Tejia 
(HanpHMep, khcth) hhh ynpaBJiaeMoro 3thm 3bchom CHapana ((JiexTOBajib- 
Horo opy>KHa, Maaa, pyaKH nna nncbMa). 

Pa3nHaaiOT nBa BHna tohhocthbix 3anaHHH. B nepBOM Heo6xonHMo 
o6ecneaHTb TOHHOCTb nBHa<eHHa Ha Been ero TpaeKTOpHH (npHMep: 


o6fl3aTejibHaH nporpaMMa b <J)HrypHOM KaTaHHH Ha KOHbicax, rne Tpe6y- 
eTca, HTo6bi caca KOHbKa 6bui HAeaAbHofi reoMeTpHHecKoft ({wrypoft). 
TaKHe aBHraTejibHbie 3aaaHHH HaabiBaiOT 3 anaiaMH cjiexceHHH. 

Bo btopom BHiie 3a^aHHfl HCBa^KHO, KaxoBa TpaeKTOpHH pa6oneft tomkh 
T ejia hjih cHapaaa, hco6xoahmo jinuib nonacTb b o6ycAOBAeHHyio uejib 
(b MHtueHb, BopoTa, nopa^KaeMyio nacrb TeAa npoTHBHHKa h t. n.). TaKHe 

ABHraTejibHbie 3aAann Ha3biBaiOT 3aAanaMH n o n a a a h h a, a 

TOHHOCTb — UejieBOft TOHHOCTb K). 

Ue/ieBaa TOHHOCTb xapaKTepH3yeTca BeAHHHHoft otkaohchha ot uejiH. 
B 3aBHCHMocTH ot KomcpeTHoro BHjia xiBHraTeJibHoro 3aaaHHn Hcnojn>3yiOT 
pa3JiHHHbie cnoco6bi ouchkh tohhocth. Ecah ctoht, HanpHMep, 3aaana 
6 pocwTb mhh Ha onpeAeAeHHoe paccTOBHHe h ouiH6Ka mo>kct Bbipa>xaTbcfl 
TOJibKO b nepejieTe hjih HeaoneTe (otkaohchhh BnpaBO hah bjicbo 3HaHeHHH 
He hmck)t), to npw 6ojibiuoM HHC/ie 6 pockob mhh 6 yaeT nproeMAATbca, 

KOHeHHO, He B OAHO H TO >Ke MeCTO. npH 3TOM CpeAHHH TOHK3 nonanaHna 

MO)KeT OTKAOHATbCH OT IieHTpa MHLLieHH. 3T0 OTKAOHCHHe Ha3bIBaeTCH 

CHCTeMaTHMecKofi oihh6koA nonaAaHHH. KpoMe Toro, Me- 
CTa npH3eMAeHHH Mana 6yayT icax-To pacceaHbi oTHOCHTeAbHo cpeAHefi 

TOMKH nonaaaHHfl (pHC. 104). H3 GaAAHCTHKH 1 H3BeCTHO, MTO 3TO pac- 


^ CiaHAapTHaa 

CucTeMaTMHecKafl oiunfiKa 



Phc. 104. 

rioKa3aTeJiH, Hcnojib3yeMbie npw oueHKe ueneBofl tohhocth. 

rioKa3aH Taixe npoueirr nonanaHHfl npH otkjiohchhh CHapaaa Ha pa3Hue paccTosHHs ot ueHTpa nonaaaHHs (xpHBaa 
HopMajibHoro pacnpcaeJieHHa) 


ceHBaHHe no ahhh neT ch 3aKOHy HopMajibHoro pacnpenejieHHa. HopMajibHoe 
pacnpeaejieHHe xapaKTepH3yeTca cpenHefi BejiHMHHOfl h craHAapTHbiM 

(cpeAHHM KBaApaTHMeCKHM) OTKAOHCHHCM. Ct aHAapTHOe OTKAOHeHHe yxa- 

3biBaeT BeAHMHHy cjiynaftHofl ouihSkh nonanaHHA. BeAHHHHa, 
o6paTHaa CTaHAapTHOMy otkaohchhio, Ha3bmaeTca KyMHOCTbio no- 

nanaHHa. CHCTeMaTHMecKaa ouiH6Ka h KyMHocTb BMecTe xapaKTepH3yiOT 
ueneByio TOHHOCTb. Ecah CHcreMaTHMecKaa ouiH6Ka paBHa Hynio, t. e. ecnw 
cnopTCMeH nonaAaeT b ueHTp mhujchh, ueAeBaa TOHHOCTb xapaKTepH3yeTC« 
TOAbKO KyHHOCTbK). Koraa HMeiOT 3HaMeHHH OTKAOHeHHH ot ueHTpa 
MHUieHH He TOAbKO BnepeA-Ha3aA (BBepX-BHH3), HO H BnpaBO-BAeBO, 

HanpHMep b nyneBofi crpeAb6e hah npn ynapax no BopoTaM, pa 3 AHMaK)T 

1 BajuiHCTHKa (ot rpen. 6 ajuio — 6 pocaK>) — Hayica o .ibhjkchhh b B 03 iiyxc HeynpaBjiae- 

MUX CHapfl^OB. 



BepTHKanbHyK) h ropH30HTanbHyio TOHHOCTb. Jlnfl ouchkh KaJicnofi H3 

hhx Hano 3HaTb CHCTeMaTHMecKyio h cjiynaftHyio ouih6kh, t. e. Bcero 


neTbipe noKa3aTejia. 

Macro 6onee yno6HO oucHHBaTb TOHHOCTb no HHcny ynaHHbix nonw- 

tok — nonaaaHHft b uenb. Ec/ih CHCTeMaT HHecxan ouiH6Ka H3BecTHa (b 

nacTHOCTH, ecjiH OHa paBHa Hynio), to, nojib3yacb CTaTHCTHHecKHMH 
Ta6jiHuaMH , .HOpMajibHoro pacnpeneneHHH, no npoueHTy nonanaHHft 
nenco BbiHHCJiHTb Be/iHHHHy crraHziapTHofi ouih6kh. 

Ot KJlOHeHHB OT UCHTpa MHineHH BnpaBO H BneBO 3aBHCHT OT a3HMyTa, 

a OTKjiOHeHHB Bnepen-Ha3an (BBepx-BHH3) — ot yr/ia MecTa h ckopocth 
B biJieTa CHapana. npn 3 tom CHapan nonanaeT b uenb nnuib npn crporo 
onpeneneiiHOM coneTaHHH yrna h ckopocth BbiJieTa. H3MeHeHwe oahoA 

H3 3THX XapaKTepHCTHK npH nOCTOBHHOM 3HaneHHH BTOpOtt npiiBOAHT K 

npoMaxy. MccnenoBaHHa noKa3biBaiOT, hto rnaBHaa TpynHOCTb b aocth- 
>KeHHH BbicoKofi ueneBoA tohhocth xaK pa3 h coctoht b tom, HTo6bi 
o6ecneHHTb npaBHJibHoe coneTaHne yrna h ckopocth BbineTa. HanpnMep, 
otkaohchha (nncnepcna) HanajibHbix XapaKTepHCTHK BbineTa Mana — yrna 
h ckopocth — y 6acKeT6ojiHCTOB-«CHaftnepoB» TaKne ace, xax y Tex, kto 

He OTAHHaeTCB BblCOKOA TOHHOCTbtO GpOCKOB. Ho y nepBbIX H36paHHblA 

yron BbineTa cooTBeTCTByeT ckopocth, a y BTopbix Taxoro cootbctctbhm 

HeT. 

B AOCTH>KeHHH BblCOKOA UeneBOA TOHHOCTH CyiiieCTBeHHyiO poilb HTpaeT 

TexHHKa BbinojiHeHHH ynpa^KHeHHJi, b h3Cthocth Taxaa opraHH3auna 
AbhhcchhA, npn KOTopofi o6nernaeTca ncnpaBJieHHe oiiih6ok, nonyuieHiibix 
no xony nonbiTKH. nocKonbxy nono6Haa xoppexuna nponcxonnT no toio, 
Kax craHOBHTCH aceH htotobliA pe3yjibTaT neftcTBHB, ee HaibiBaioT 
npenBapHTejibHoft hah npejiHMHHapHoft (ot naT. pre — nepen h limin — 
nopor) KoppeKUHett. HanpnMep, npn BbinunHeHHH 6acKeT6onbHbix 6po- 
ckob c pa3Hbix AHCTaHiiHfl 6onbLuaB nacTb ckopocth BbineTa Mana 
C03naeTcn ABH>KeHHeM Hor, pyxn >Ke o6ecnenHBaK>T tohkhc KoppeKTH- 
pyiomne no6aBKH. 

Oco6eHHo TpynHo no6HTbc» He- 
o6xoahmoh tohhocth npH ynapHbix 
AeHCTBHax. HanpnMep, b ^)yT6one npn 
ynape c 20 m nocTaTOHHO oniH6HTbCH b 



TOHKe npnno)KeHHH ynapa Bcero Ha 
1 cm, HTo6bi mhh oTKnoHHncsi ot uenH 

iiohth Ha 2 m. rioaTOMy 6onee tohhw 
Te ynapw, KOTopwe BbinonHaioTcs npn 
QTHOCHTenbHO 6onbinoH nnomann 


Pmc. 105. 

OrpaxeHHe ot paiccTKH. bcpthkh^imio 

nociaBJicHHofi Ha paTHbix ynacTKax ero 

TpaeKTopHH 


conpnKOCHOBeHHfl c mhhom. TaK, npn ynapax BHyTpeHHen ctopohoh CTonu 

(«meHKon») nerne no6nTbc» Heo6xonnMon tohhocth, neM npn ynapax 

hockom. Han6onee TpynHo no6nTbca bucokoh tohhocth npn ynapax no 

ABH)KymeMycji Many («b oaho KacaHne»). BHOMexaHnnecxas ocHOBa arax 

3aTpynHeHHH coctoht b cnenyiomeM. 

Mhh, ynapHHCb o nnocxocTb non onpeneneHHbiM >taom, OTCKaxHBaer 

ot Hee npnMepHO non TeM )Ke yrnoM 1 . CnenoBaTenbHO, ecnw noncTaBHTb, 


HanpnMep, paxeTKy non mbh BepTHKanbHO Ha pa3Hbix ynacTtax 

1 TloApo6Hee o 3aKOHOMepHOCT«x OTcxoica Manen cm. b § 58.1. 





TpaeKTOpHH, TO OH OTpa3HTCH IIO-pa 3 HOMy (pHC. 105). Hto6w OTpa3HTb 
mah b Hy>KHOM HanpaBJieHHH (He ynapaa no HeMy), Hy>KHO noncTaBHTb 
nnocKocTb paiceTKH (hjih Horn) nepneHjiHKyjiHpHO k jihhhh, nexwmeft yroji 
Me>Kjxy HanpaBjieiiHHMH noneTa Mana no h nocne otckokb npHMepHO 

nononaM (pnc. 106). 



Pmc.. 106. 

Yziapbi no jieTaineMy Many 

A —ronoBa noncTaBJieHa non jieTumHft mhh (6e3 ynapHoro ABHxceHH*). Man nonanaeT b BopoTa, h3mchhb 
H aitpaBJieHHe nojiCTa Ha 90°. JIhhhsi NN acjiht yroji, o6pa30BaHHbift TpaeKTopHefl MJina, npHMepHO nononaM. 
(H3-3a Toro, hto ynap MaHa o HenoaBHXHyio nperpany He BnojiHe ynpyrwft, yron oTCKora HecKOJibKO 6ojibme 
yrna c6jiHxeHH*.) 

_ _ • 

B — cnopTCMeH BbinojmsieT ynap b HanpaBJieHHH BopoT — mhh jictht mhmo. FlepBOHaH'ajibHaa CKopocTb 

noneTa Muna V H CKJianuBaeTca reoMeTpHHecKH co cxopocTbio, npHo6peTeHHoft BCJiencTBHe ynapHoro ABHxce- 
hhb Vy Man npHo6peTaeT pe3yjibTHpyioiiiyio cxopocTb Vp e3 . 

B — cnopTCMeH HanpaBjmeT CBoli ynap mhmo uejiH — Man jictht b uejib. V nT — caopocTb, KOTopyio npno6- 
peji 6u mum b pe3yjibTaTe otckokb 6e3 ynapHoro abh aceHHa rojioBoft; Vy^ — caopocTb, npHo6peTaeMaa mhhom 
b pe3yjibTaTe otckokb npn ynapHOM ABHaceHHH rojioBoft (Ta* nojieTeji 6u Man, ecjiH 6bi oh He HMeji na^ynapHoro 

B3aHMOiXeftCTBHH HaHaJIbHOft CKOpOCTH) 

npH ynapHbix achctbhhx k nepBOHananbHoii ckopocth Mana no6aB- 
jiaeTca cxopocTb, npHBHOCHMaa ynapoM. Ohh cKjianbiBaiOTCH reoMeT- 
pHnecKH (no npaBHjiy napajinenorpaMMa). B pe3ym>TaTe OKa3biBaeTca, hto 
mhh nocne ynapa nBHaceTca He b HanpaBJieHHH neHCTBHa cnjibi ynapa. Man 
nonanaeT b uejib jinnib b tom cjiynae, ecjiH HanpaBjieHHe h cnjia ynapa 
6ynyT cTporo cooTBeTCTBOBaTb HanpaBJieHHH) h ckopocth neTainero Mana. 
floOnTbca Taxoro cootbctctbhh TpynHO. 

LI,eJieBaH TOHHOCTb CHHHCaeTCH npH 3HaHHTeJIbHOM yBeJIHHeHHH ckopocth 

flBHHceHHft. He6ojn>mHe KOJie6aHHa ckopocth ot nonbiTKH k nonbiTKe Ha 
TOHHOCTb nonaaaHHH b nejib He bjihhiot. LleneBaa tohhoctb 3bbhcht Taoce 
ot paccTOHHHH h HanpaBJieHHH no nejiH. 

% 

§ 57. YAapHbie aewcrovin 

57.1. Ochobw Teopi/in ynapa 

4 

YnapoM b MexaHHKe Ha3biBaeTcn KpaTKOBpeMeHHoe B3 aHMoneHCTBHe 

Tejl, B pe3yjIbTaTe KOTOporO pe3KO H3MeHHK)TCH HX CKOPOCTH. npH TaKHX 
B 3 aHMOneftCTBHHX B03HHKaiOT CTOJIb 6ojIbIHHe CHJIbI, hto neficTBHeM Bcex 

ocTajibHbix chji mohcho iipeHe6peHb. 

npHMepaMH ynapoB hbjihhdtch: 

— ynapbi no Many, mafi6e. B naHHOM cjiynae npoHexonHT 6bicTpoe 
H 3 MeHeHHe ckopocth no BejiHHHHe h HanpaBJieHHH). riono6Hbie ynapbi c 


& 



nocjreAyiomHM otckokom nacTo BCTpe- 

naioTCH b nepeMemaioinHx cnopTMBHbix 

ABHACeHHHX; 

— npH3eMJieHHe nocjie npbDxxoB h co- 
ckokob (cKopocTb TeAa cnopTCMeHa pe3Ko 
CHH^caeTca ao HyAa). Oco6eHHO ueAe- 
coo6pa3HO paccMaTpHBaTb npH3eMAeHHe 

Kax ynap, ecAH oho nponcxoAHT Ha 
BbinpaMAeHHbie Horn hah CBH3aHO c 
naAeHHeM; 

— BbiAeT CTpeAbi H3 Ayxa, aKpo6aTa b 

UHpxe C nOAKHAHOH AOCKH H T. n. 

3Aecb CKopocTb ao HaHaAa B3aHM0- 
AChctbha paBHa HyAio, a 3aTeM pe3Ko 

B03pacTaeT. 

M3MeHeHHe yAapHbix cha bo BpeMeHH 



8peM« yAapa 


nponcxoAHT npHMepHO Tax, xax noxa3aHO 

Ha phc. 107. CHanaAa CHAa 6bicTpo B 03 - 

% 

pacTaeT ao HaH6oAbiuero 3HaneHHH, a 
3 aTeM naAaeT ao HyAH. MaxcHMaAbHoe 


Phc. 107. 

H3MeHeHHe CHJibi, aeflcTByioiueft npw 

yaape 


ee 3HaneHHe Mo^xeT 6biTb oneHb 6oAbuiHM. OAHaxo ochobhoh Mepon yAap- 

Horo B3aHMOAeHCTBHH HBAHeTCH He CHAa, a yAapHblH HMnyAbC, HHCAeHHO 
paBHblH 3aiIITpHXOBaHHOH nAOIIjaAH nOA XpHBOH. Oh MO>XeT 6bITb BbIHHCAeH 


xax HHTerpaA: 



rAe S — yAapHblH HMnyAbC, L* — 3Hax HHTerpnpoBaHHH, t l h t 2 — BpeMA 
HanaAa h xoHua yAapa, F(t) — 3aBHCHMOCTb ynap hoh cham F ot Bpe¬ 
MeHH t. 

3a BpeMA yAapa cxopocTb TeAa, HanpHMep Mana, H3MeHaeTca Ha 
onpeAeAeHHyio BeAHHHHy. 3 to H3MeHeHHe npaMO nponopunoHaAbHo yAap- 
HOMy HMnyAbcy h o6paTHO nponopunoHaAbHo Macce TeAa. ApyrHMH 

CAOBaMH, yAapHblH HMnyAbC paBeH H3MeHeHHK> XOAHHeCTBa ABtoxeHna 
TeAa. 

riocAeAOBaTeAbHOCTb MexaHHnecxHX ABAeHHfi npn yAape TaxoBa: CHa- 
naAa nponcxoAHT AecjjopManHA TeA, npn 3tom XHHeTHnecxaa 3HeprHA 
ABHAceHHH nepexoAHT b noTeHAHaAbHyio 3HeprHK> ynpyrofi Ae(})opMauHH, 
3aTeM noTeHAHaAbHaa 3HeprHA nepexoAHT b xHHeTHHecxyio. B 3aBHCHMOCTH 
ot Toro, xaxaa nacTb noTeHnnaAbHOH 3HeprHH nepexoAHT b XHHeTHMecxyio, 
a xaxaa pacceHBaeTca b bhac Tenna, pa3AH4aK>T tph BHAa yAapa: 

1. BnoAHe ynpyraft y^ap — Bca MexaHH4ecxaa 3HeprHA coxpaHaeTca. 
Taxnx yAapoB b npnpoAe HeT (BcerAa nacTb MexaHHnecxofi 3HeprHH npn 
yAape nepexoAHT b Tenno). OAHaxo b Hexcrropbix cAynanx ynapbi, 
HanpHMep ynap 6HAbHpAHbix rnapoB, 6ah3xh x BnoAHe ynpyroMy ynapy. 

2. Heynpyrnn ynap — 3HeprH« Ae(J)opManHH nonHOCTbio nepexoAHT b 
Tenno. llpHMep: npH3eMAeHHe b npboxxax h cocxoxax, ynap rnapHxa 
H3 nAacTHAHHa b creHy h t. n. npn HeynpyroM ynape cxopocth B3a- 

HMOAeflcTByiomHx TeA nocAe yAapa paBHbi (TeAa o6i>eAHHAK)TCH). 




3. He BnojiHe ynpyrnfi ynap — jiraiib nacTb 3 HeprHH ynpyroft ne<i)op- 
MauHH nepexo^HT b XHHeTHnecxyio 3 Hepn«o zxbh^cchhh. 

HbiOTOH npennoaotji xapaKTepH 30 BaTb He BnojiHe ynpyrnfi ynap rax 

Ha3bIBaeMbIM X 0 3 (J)(J)HnHeHT 0 M BOCCTaHOBJieHHH. Oh pa- 

BeH OTHomeHHK) cxopocrefi B 3 aHMOzieftcTByK)inHX Teji nocjie h no ynapa. 

K 03 (t)(J)HimeHT BOCCTaHOBneHHfl MO>KHO H 3 MepHTb Tax: c 6 pOCHTb MflH Ha 
HcecTxyio ropH 30 HTanbHyio noBepxHocrb, H 3 MepHTb BbicoTy naaeHHH Mnna 
(hv ) h BbicoTy, Ha xoTopyio oh oTcxaxHBaeT ( h K ). Ko 3 (J)(J)HUHeHT boc- 

CTaHOBjieHHB paBeH: 


* 



E’nocjie yjapa 
V ao ynapa 


Ko 3 cj)(J)HmieHT BoccTaHOBneHHH 3BBHCHT ot ynpyrwx CBoftcTB coyna- 
pneMbix Teji. HanpHMep, oh 6 yneT pa 3 JiH 4 eH npw ynape TeHHHCHoro Mnna 
o pa 3 Hbie rpyHTbi h paxeTXH pa 3 Hbix thiiob h xanecTBa. 3 aBHCHT 

X03(l)^)HUHeHT BOCCTaHOBJieHHH H OT CXOpOCTH ynapHOrO B3aHMOnefiCTBHB: 

c yBejiHneHHeM cxopocth oh yMeHbiuaeTCH. HanpHMep, no Me>KnyHapoa- 

hbim CTaHnapTaM TeHHHCHbifi MH4, c6pomeHHbifi Ha TBepnyio noBepxHocTb 

c BbicoTbi 2 m 54 cm (100 niottMOB), nojwceH oTcxaxHBaTb Ha BbicoTy 
1,35—1,47 m (xo3t})cJ)Hu,HeHT BOCCTaHOBJieHHH 0,73—0,76). Ho ecnn ero c6po- 

CHTb, cxa>xeM, c BbicoTbi b 20 pa3 6ojibinefi, to na>xe 6e3 conpOTHBJieHHJi 
B03nyxa otcxox B03pacreT MeHbine neM b 20 pa3. 

B 3 aBHCHMOCTH ot HanpaBneHHH ABH>xeHHB MHHa no ynapa pa 3 nnHaiOT 

npaMoft h xocoK ynapbi; b 3aBHCHMOCTH ot HanpaBjieHHH ynapHoro 
HMnyjibca — neHTpanbHbifi h xacaTenbHbifi ynapbi. 

ripH npBMOM ynape HanpaBneHiie noneTa mbhb no ynapa nepneHnn- 
xynapHO x nnocxocTH ynapaiomero Tena nnn nperpanbi. flpHMep: naneHHe 
MHna CBepxy Ha ropH30HTanbHyio noBepxHocTb. B otom cnynae mhh nocne 
OTexoxa neTHT b o6paTHOM HanpaBnenHH. 


Vrofl yro^ 

OTCKOKa 



a 6 s z 


Pmc. 108. 

Pa3JTH4Hbie BapwaHTbi OTCKOKa Mana ot hciiozibh)khoh nperpanbi 



ripn xocom ynape yron c6nn>xeHHB (pnc. 108 ) OTnnneH ot Hy jib. llpn 

HneanbHOM ynpyroM ynape yrnbi c6jiH>xeHHB h cnrcxoxa paBHbi. npn 
peanbHbix (He BnonHe ynpyrnx) ynapax yron OTexoxa 6onbiue yrna 
c6nn>xeHHB, a cxopocTb nocne OTexoxa ot HenonBioxHOft nperpanbi 
MeHbine, neM no ynapa. 

UeHTpanbHbift ynap xapaxTepH3yeTcn TeM, hto ynapHbifi HMirynbc 
npoxonHT nepe3 UM Mana. B 3tom cjiynae mbh neTHT He Bpamancb. npn 
xacaTenbHOM ynape ynapHbift HMirynbc He npoxonHT nepe3 UM Mnna — mbh 


<■ 

r 

nocne TaKoro ynapa jictht c Bpame- 
HHeM (pnc. 109). KaK y>Ke OTMenanocb 
b § 54, BpameHHe M»na H3MeH5ieT Tpa- 
eKTopmo ero noneTa. H3MeHaeT oho 
T aioice OTCKOK Mflna (cm. phc. 108). 

HanpHMep, b HacTOJibHOM TeHHHce 

nocTynaTejibHaa CKopocTb KpyneHoro 
mb na (rnapHKa) nocjie OTCKOKa Hepenxo 
Bbime, neM no conpHKocHOBeHHsi co 
ctojiom: nacTb khhctHH ecKOfi 3HeprHH fl 6 

BpameHHH nepexonHT b 3Heprmo 
nocTynaTejibHoro abhbcchhb (cm. Ha- p MC# 109 . 

npaBJieHHe ropH30HTanbHOH COCTaB- UeHTpajibHbnl (a) h leaca-ejibHbifl ( 0 ) yuapbi 

njnomen chji peaKUHH onopbi npn 

pa 3 Hbix HanpaBJieHHBx BpameHHH mbhb Ha phc. 108, e h ^). 

npH ueHTpanbHOM ynape nByx ynpyrnx Ten (HanpHMep, nByx 6nnb- 
BpnHbix rnapoB) KOJiHHecTBO ziBH^ceHHB b CHCTeMe 3thx Ten ocraeTCB 
nocTOHHHbiM: m 1 Vi + = m l u 1 + m 2 u 2 = const, 

rnem! — Maccbi nepBoro h BToporo Tena, v 1 uv 2 — hx ckopocth no 

ynapa; h 1 ^ — hx ckopocth nocne ynapa. 

Ecnn CKopocTb onHoro H3 Ten no ynapa paBHa Hynio, to nocne ynapa 

OHa CTaHeT: 




M 3 (JjopMynbi bhaho, hto cxopocrb nocne ynapa 6yneT tcm 6onbiue, 
neM 6onbme cxopocTb h Macca ynapjnomero Tena (ynapHan Macca). 
B 6onee cno>KHbix cnynanx (HeneHTpanbHbifi h He BnonHe ynpyrnfi ynap) 
KapTHHa cno>KHee, onHaKO h b hhx cxopocTb nocne ynapa 6yneT TeM Bbime, 
neM 6onbme ynapHan Macca h cxopocTb Tena, HaHOcninero ynap. 


57.2. Ei/ioMexaHHKa ynapHbix neiiCTBHH 

YnapHbiMH b 6noMexaHHKe Ha3biBaiOTCH neficTBHB, pe3ynbTaT KOTopbix 

nocmraeTCH MexaHHnecKHM ynapoM. 

B ynapHbix neHCTBHBX pa3nHHaiOT: 

1. 3aMax — nBHHceHHe, npenuiecTByiomee ynapHOMy nBH>KeHHio h npn- 
BonHbuee k yBenHHeHHio paccToaHHH Mex<ny ynapHbiM 3 bchom Tena h 
npenMeTOM, no KOTopoMy HaHocHTcn ynap. 3Ta (})a3a Han6onee 
BapnaTHBHa. 

2. YnapHoe nBH^ceHHe — ot KOHna 3aMaxa no Hanana ynapa. 

3. YnapHoe B3aHMoneficTBHe (nnn co6crBeHHo ynap) — cTonKHOBeHHe 
ynapniomHxcB Ten. 

4. llocneynapHoe nBH>KeHHe — nBHBceHHe ynapHoro 3BeHa Tena nocne 
npeKpameHHB KOHTaKTa c npenMeTOM, no KOTopoMy HaHOCHTca ynap. 

Y)Ke roBopHnocb, hto npn MexaHHHecKOM ynape cxopocTb Tena 
(HanpHMep, MJtna) nocne ynapa TeM Bbiine, neM 6onbuie cxopocTb 
ynapatomero 3BeHa HenocpencTBeHHO nepen ynapoM. npn ynapax b cnopTe 
Taxan 3aBHCHMOCTb Heo6n3aTenbHa. HanpHMep, npn nonane b TeHHHce 
yBenHneHHe ckopocth nBHHceHHB paxeTKH mohcct npHBecTH k CHH^ceHHK) 
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CKOpOCTH BblJieTa MflHa (pHC 
BbinOHHfleMblX CIlOpTCMeHOM, 


10 ) 


Tax KaK yaapHaa 

HenocTOHHHa l : 


Macca npH yaapax 

OHa 3aBHCHT OT KOOpUHHa 


KHCTH 


lihh ero ABWKemift. Ecjih, HanpHMep, BbinojiHHTb yaap 3a caeT crH6aHiw 

paCCJia 6 jieHHOfi KHCTbK), TO C NWHOM 6 yj 3 eT B3aHMOaeHCTBO- 

BaTb TOJibKO Macca paxeTKH h khcth. Ecjih >Ke b momcht yaapa yaapaiomee 

3 BeHo 3 aKpenneHO aKTHBHOCTbio Mbinm-aHTaroHHCTOB h npeacrraBjuieT 

co 6 ofi Kax 6 bi e/iHHoe TBepaoe Teao, to b yaapHOM B3aHMoaeHCTBHH 6 yaeT 
npHHHMaTb ynacTHe Macca Bcero 3 Toro 3BeHa. 
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Pmc. 110. 

3aBHCHM0CTb CKopocTM BbiJieTa MflMa nocjie y/iapa ot ckopocth y/iapHoro 3BeHa Henocpea- 

CTBeHHo nepe;i yaapHbiM B3aHMoztei!CTBHeM (K. EapTOHHeTu): 

a) y/lap cpeaneft nacTbio nozn>eMa b $yT6o.r!e, 6) noaana b tchhhcc 

MHoraa cnopTCMeH HaHOCHT abb yaapa c oahoh h toh ace CKopocTbio, 
a CKOpocTb BbiaeTa MJina hjih cHjia yaapa OKa3biBaeTca pa3JiHHHOH. 3 to 
npoHexoaHT H3-3a Toro, hto yaapHaa Macca HeoaHHaKOBa. BejiHHHHa 

yaapHOH Maccbl MOaCeT HCnOJIb30BaTbCH KaK KpHTepHH 3(J)(J)eKTHBHOCTH 

TexHHKH yaapoB. IlocKoabKy paccHHTaTb yaapHyio Maccy aoBoabHO 
caoacHO, ee oueHHBaiOT TaK: 

34)(J)eKTHBHOCTb yaapHOrO B3aHMOaeHCTBHH = 

CKopocTb Mana nocjie yaapa _ 

CKopocTb yaapniomero cerMeHTa jxo yaapa. 

3tot noKa3aTeab pa3aHHeH b yaapax pa3Hbix thiiob. HanpHMep, b 
(J)yT6oae oh H3MeHaeTca ot 1,20 ao 1,65. 3aBHCHT. oh h ot Beca 

cnopTCMeHa. 

HeKOTopbie cnopTCMeHbi, BnaaeiomHe oneHb CHjibHbiM yaapoM 
(b 6oKce, Boaefl6oae, cJ)yT6oae h ap.)» 6oabmofi MbiiuenHOH chhoh He 

1 apyraa npHHHHa, Bbi3biBa toman CHHxeHue ckopocth BbiaeTa Mnna npn yBejiHHeHHH 
ckopocth paKeTKH Bbime onpeaeaeHHOH BejiHHHHbi, — HecoBepmeHHbie MexaHHHecKHe cbohctbb 
M»H a h paKeTKH. HanpHMep, npn Hrpe CTapbiMH MnnaMH yBejiHHeHHe ckopocth paKeTKH MonceT 
cpaBHHTejibHO paHO nepecTaTb npnBojiHTb k yBejiHHeHHto ckopocth Mnna. 
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OTJiHHaiOTCfl. Ho ohh yMeiOT coo6maTb 6om>iuyK) cxopocTb ynapaioineMy 
cerMeHTy h b momcht ynapa B3aHMaaeficTBOBaTb c yaapaeMbiM tcjiom 
6ojibiuofi ynapHoi! Maccofi. 

MHorne ynapHbie cnopTHBHbie neiiCTBHH Henb3H paccMaTpHBaTb Kax 
«HHCTbi0» ynap, ocHOBa Teoprai xoToporo H3JioaceHa b npeaiiiecTByjomeM 
naparpatfce. B TeopHH ynapa b MexaHnxe npezmonaraeTca, hto ynap 

npOHCXOAHT HaCTOJIbKO 6bICTpO H ynapHbie CHJIbI HaCTOJBbKO BeJIHKH, HTO 

BceMH ocTajibHbiMH CHjiaMH mohcho npeHe6peHb. Bo MHorax ynapHbix 
i^eftcTBHHx b cnopTe 3th flonymeHHH He onpaBiiaHbi. BpeMH ynapa b 
hhx xoth h Majio (Ta6n. 10), ho Bce-TaKH npeHe6peraTb hm Henb3H; nyTb 
y^apHoro B3aHMOfleilcTBHH, no KOTopoMy bo BpeMH ynapa ABHacyTca 
BMecre. coynapjnomnecfl Tena, mo>kct nocmraTb 20—30 cm. 


T a 6 ji h u a 10 

BpeMH coyziapeHHfi npH cnopTHBHux yaapHux zieHCTBiwx 


Bha ynapa 

Yaap b rouble 
Yaap b TeHHHce 

Yflap B HaCTOJlbHOM TeHHHce 

HanaaaiomHH yaap b BoaeH6ojie 
Hh*hhh nepeaana b BOjieHSojie 
Yaap b xoKKee Ha Jibay 
OtTaJiKHBaHHe b cnpHHTepcKOM 6ere 


BpeMa, mc 


1—2 
5—10 
5—10 
12—20 
Okojio 30 
40—60 
80—120 


U03TOMy B CnOpTHBHbIX yflapHbIX neHCTBHHX, B npHHLWne, MO)KHO 
H3MeHHTb KOJIHHeCTBO JXBUyKQHHB BO BpeMH COynapeHHfl 3a CHeT neflCTBHH 
CHJI, He CBH3aHHbIX c CaMHM ynapoM. 

3to nerKo o6i>HCHHTb Ha TaxoM npHMepe. ripencTaBHM, hto aBTO- 

Mo6Hjib, e^ymHH co cxopocrbio 30 xM/nac, ynapneTCH o nonBJDXHoe 

npenHTCTBHe. OpH 3TOM B03MO>KHbI TpH CHTyaiXHH: 

1. ABTOMo6HJib eneT c Hepa6oTaK>- . „ 


LLJHM nBHraTeJieM H HeBXJIIOHeHHbIMH 

TOpM03aMH. B CHCTeMe «aBT0M06HJlb — 
npenaTCTBHe» ^eHCTByioT TOJibxo 

y^apHbie chjim. 

2 . ,H,BHraTejib BxmoHeH, 6oJiee to- 
ro — aBTOMo6HJib nBHraeTca ycxopeH- 
ho. Torna b xoHije yzjapa ero cxopocTb 
6 yneT 6ojibine, neM b HanaJie, xojih- 

HeCTBO nBPDXeHHH (HMnyJlbC) CHCTeMbI 

B03pacTeT, a Ha ynapaeMoe Teno no^eii- 
cTByeT eqe flonoJiHHTejibHaa CHJia, 

Bbi3BaHHaa xieHCTBHeM ziBHraTejia 

aBTOMoOHJIH. 

3. ZlBHraTejib BbixjnoneH, a topmo3- 
Haa CHCTeMa BXJHoneHa. CxopocTb h 

XOJIHHeCTBO ^BHXCeHHH aBT 0 M 06 HJl» 
yMeHbinaTCH H3-3a BXJHoneHHbix Top- 

M030B. 



Pmc. 111. 

JJe^opMauHa MBHa npw y,aapax pa3Hbix th- 
noB (r. n. HBaHOBa, C. JI. OeTHCOBa): 

no a6cuHCce — BpeMa, no opnimaTe — flc4>opMauH» 
Mflna (BenHMHHa fle<t>opMauHH nponopnnoHajiBHa neft- 
CTByjoinefl cnjie, no3TOMy njiomanb non apnaoi npo- 
nopuHOHajibna HMnynbcy cnnu). 

1 — ne<t>opMauHa tojibko 3a chct ynapnofi chjiu. 
HMnyjibc • 4>a3e aMopTnaanHH (a) paaen HMnynbcy 
b 4»a3e BOCCTanoBJicHHa (5). 

2 — HMnyjibc b <t>a3e BoccTaHOBnenna yBejinieH (yna- 
paiomee 3 bcho bo BpeMa ynapa ABHxeTca c ycaopcHH- 
eM). BepTHKajibHaa uiTpHxoBKa — noBaBOMRuft hm- 

nyjibc; 

3 — HMnynbc b 4>33e BoccTaHOBJicHHH yMeHbtneH (yna- 

paiooiee 3Beno bo BpeMa ynapa nBHxerca c TopMoxe- 

HHCM). ropH30HTajIbHaa UlTpHXOBKa — nOTepH HM- 

nyjibca 


OriHcaHHoe mokho cpaBHHTb c aefiCTBHeM Mbimu neaoBexa npH yaapax. 
Echh yaapHoe 3bcho bo BpeMa yaapa aonoaHHTeabHO ycxopaeTca 3a 

CHeT aKTHBHOCTH MbllUII, yaapHbltt HMnynbC H COOTBeTCTBeHHO CKOpOCTb 

Bbi/iera CHapaaa yBeannHBaiOTca (pwc. Ill); ecjiH oho nporaBoabHo Top- 
mo3htcb, yaapHbifi HMnyabc h CKopocTb BbiaeTa yMeHbiuaiOTCH (3to 
6biBaeT Hy>KHO npw tomhux yxoponeHHbix yaapax, HanpHMep npH nepe- 
flanax Mana napTHepy). HexoTopbie yaapHbie aBH>KeHHH, b kotopwx 

AOnOJIHHTeHbHbift npwpOCT KOJIHHeCTBa iXBHJKeHHB BO BpeMfl COyaapeHHB 
OHeHb BeJIHK, BOo 6 lIie flBHHlOTCfl HCM-TO CpeaHHM MOKJiy MeTaHHHMH H 

yaapaMH (Tax HHoraa BbinoaHaiOT BTOpyio nepeaany b Boaefi6oae). 

KoopaHHaiiHH aBH>xeHHfi npw MaxcHMaabHO cwjibHbix yaapax noann- 

HBeTCB AByM Tpe6oBaHHHM: 

1) coo6meHHe HaH6oabinefi ckopocth yaapaiomeMy 3BeHy k MOMeHTy 
conpHKocHOBeHHB c yaapaeMbiM tcjiom. B 3Toft (J)a3e zibh>kchhb ncnoab- 
3 VK)TC5i Te ace cnoco6bi yBeaHHeHHa ckopocth, hto h b apyrnx nepeMe- 
maiomnx aefiCTBHax; 

2) yBejiHHeHHe yaapHofi Maccbi b momcht yaapa. 3to aocTHraeTca 
«3axpenaeHHeM» OTaeabHbix 3BeHbeB yaapaioiiiero cerMeHTa nyTeM oa- 

HOBpeMeHHoro bkjhohchhh Mbimix-aHTaroHHCTOB (noxa3aHO BnepBbie 

npocfc. Jl. B. Mxawa3e b 1939 r.) h yBejiHHeHHH paanyca BpaiucHHB. Ha- 
npHMep, b 6oKce h xapaTe cnaa yaapa npaBOtt pyxofl yBennHHBaeTca 
npHMepHo BaBoe, ecaw ocb BpaiucHHB npoxoaHT B6aH3H aesoro naeneBoro 
cycrraBa, no cpaBHeHHK) c yaapaMH, npH kotopwx ocb BpameHHH coBnaaaeT 
c ueHTpaabHoft npoaoabHofl ocbio Teaa. 

BpeMa yaapa HacToabKo xpaTKOBpeMeHHO, hto ncnpaBHTb aonyineH- 
Hbie oiuh6kh y>Ke hcbo3mo>kho. FIo3TOMy TOHHOCTb yaapa b petuaioiiiefl 
Mepe o6ecneHHBaeTCH npaBHabHbiMH aeflcTBHBMH npH 3aMaxe h yaapHOM 
aBH>xeHHH. HanpHMep, b (J)yT6oae Mecro nocraHOBKH onopHoft Horn 
onpeaeafleT y HaHHHatouiHX ueaeByio TOHHOCTb npHMepHo Ha 60—80% 

(r. A. Cmhphob). 

TaKTHKa cnopTHBHbix wrp hepeaxo Tpe6yeT Heo>KHaaHHbix aa« npo- 
THBHHxa yaapOB (<<cxpbiTbix»). 3 to aocTHraeTca BbinoaHeHHeM yaapoB 6e3 
noaroTOBKH (HHoraa aa>xe 6e3 3aMaxa), nocae o6MaHHbix aBH>xeHHfl 
(<J)hhtob) h t. n. BHOMexaHHHecxHe xapaxTepHCTHKH yaapoB npH 3 tom 
M eHaiOTCH, Tax xax ohh BbinoaHaiOTCH b TaxHX caynaax o6biHHO 3a 

cnei aeftCTBHH amub awcTaabHbix cerMeHTOB (KHCTeBbie yaapbO- 


rnaBa XI 

HHAUBMAYA/lbHblE M rPYnnOBblE 0C06EHH0CTM MOTOPMKH 

(fll/KDOEPEHLll/lA/lbHAB BHOMEXAHI/IKA) 

flH(t)(t)epeHUHaabHoft 6HOMexaHHKOft Ha3biBaeTCH pa3aea 6HOMexaHHKH, 
H3ynaK)mHfl HHaHBHayaabHbie h rpynnoBbie oco6chhocth aBH>xeHHfl h 
aBHraTeabHbix B03M0)KH0CTefi aioaett. rioao6Hbie pa3aeabi cymecTByiOT 
h b cMe>KHbix HayHHbix aHcimnaHHax. Tax, aHc|)(t)epeHUHaabHaa ncHxoaorHB 
H3ynaeT HHaHBHayaabHbie h rpynnoBbie ncHxoaorHHecxHe pa3aHHH« h t. n. 









§ 58. Te/ioc/iomeHMe w motopmks ho/ioboko 


Kax ABHraTejibHbie bo3mo>khocth nroAen, Tax h mho rue HHOHBHuy- 

aubHbie nepTbi cnopTHBHoft tcxhhkh b 3HaHHTenbHoft CTeneHH 3aBHc*rr ot 
oco6eHHOCTeft Tenocno^xeHHH. K hhm b nepByio onepeAb othocht: 


a) TOTaubHbie pa3Mepbi 


pa3Mepbi, xapaKTepH3yK>uiHe 


BenHHHHy (zuiHHa Tena, Bee, oxpy>KHocTb rpyAHOfl xneTXH, noBepxHocTb 


Tejia h 


) 


6) nponopuHH Tena — coojHomeHHe pa3MepoB OTnenbHbix nacTefi Tena 
(KOHeHHocTeft, TynoBHma h np.); 

B) KOHCTHTyUHOHanbHbie 0 C 06 eHH 0 CTH. 

ToTanbHbie pa3Mepbi Tena y nronefi cymecTBeHHO pa 3 AHHHbi. B oahom 
h tom >xe BHne cnopTa (HanpHMep, b 6opb6e hah Taacenoft aTneTHxe) 
mohcho BCTpeTHTb cnopTCMeHOB c BecoM Tena MeHee 50 h CBbitue 150 xr. 


flBHraTenbHbie bo3mo>khocth 3thx cnopTCMeHOB 6ynyT pa3 HbiMH. 
npH OAHHaxoBOM ypoBHe TpeHHpoBaHHOCTH nroAH 6onbmero Beca 
MoryT nponBAHTb 66nbuiyro cwny neftcTBHB. C 3thm, b nacTHOCTH, CB>naHO 
Aeneroie Ha BecoBbie xaTeropHH b tbkhx bhabx cnopTa, xax 6opb6a, 5oxc, 


TJOKenan aTneraxa. 

flnn cpaBHeHHn cnnoBbix xanecTB nroneH pa3AHHHoro Beca o6biHHO 
nonb3yroTcn noHHTHeM «OTHOCHTenbHan CHna», non xoTopbiM noHHMaroT 
BenHHHHy cnnbi neftcTBHn, npHXOAfluieftcjr Ha 1 xr co6cTBeHHoro Beca. 
Cnny achctbhh, xoTopyro cnopTCMeH npoHBnneT b xaxoM-nn6o abhhcchhh 

6e30THOCHTenbHo x co6cTBeHHOMy Becy, HHorna Ha3biBaroT a6conroTHOfl 

ennoft: 


OTHOCHTenbHaH enna = 

y nroAen npHMepHO OAHHaxoBOH 
TpeHHpoBaHHOCTH, ho pa3Horo Beca 
a6comoTHa« enna c yBenHHeHHeM 
Beca B03pacTaeT, a oTHOCHTenbHaa 
nanaeT (phc. 112). AHanorHHHbie 3axo- 

HOMepHOCTH Ha6moAaioTCH h b otho- 
HieHHH HeXOTOpbIX ApyrHX (JjyHKUHO- 

HanbHbix noxa3aTeneH (HanpHMep, 
MaxcHManbHoro noTpe6neHHH xhcao- 

pona — MITK). B to »ce BpeMH, cxaaceM, 
BbicoTa noAi>eMa o.a.t. b npbiacxax 
hah AHCTaHUHOHHan cxopocTb 6era He 

3aBHCHT ot TOTanbHbix pa3MepoB Te¬ 
na, a MaxcHManbHan nacTOTa ABH»ce- 
HHfi h cTapTOBoe ycxopeHHe yMeHb- 

maioTCfl c hx yBenHHeHHeM. BnoMexa- 

HHneexan ocHOBa sthx hbachhA 3a- 
xnronaeTCfl b cnenyromeM 

npennonoiKHM, hto ABa cnopT- 

CMeHa (A h B) OAHHaxoBO TpeHHpOBaH- 
Hbl H BO Bcex OTHOUieHHAX paBHbl Apyr 

flpyry, ho oahh H3 hhx b 1,5 pa3a xpyn- 


a 6 cojiK>THaji CHJia 
COfjCTBeHHblfi Bee 


A6co/noTHa9t cM/ia 



Pmc. 112. 

3aBHCHMOCTb a6cOJllOTHOH H OTHOCHTeJlb- 

hoh CHJibi cnopTCMeHOB ot co6cTBeHHoro 
Beca (no .aaHHbiM MHpoBbix peKopacMeHOB 

B TOJIHKe B TJOKeJIOH 3TJieTHKe Ha 1 BHBapH 

1977 r.) 


Apyroro (phc. 113); y OAHoro H3 hhx poct 140 cm, a y Apyroro 210 cm 


ConocTaBHM JiHHeHHbie (h — AAHHa, iuHpMHa, rny6HHa), noBepxHOCTHbie 
( h 2 — nnomaAb ceneHHH, noBepxHOCTb Tena) h o6T>eMHbie (h — o6i>eM h Bee 
Tejia) pa3Mepbi othx nioAen 


JiHHeHHbie pa3Mepbi 

IloBepxHocTHbie pa3Mepbi (n ji o iua_i h ) 
06i>eMHbie pa3Mepbi 



Bhaho, hto ecjiH AAHHa Tejia B 03 pacTaeT b 1,5 pa3a, to ruiomaAH 

ceneHHfi ( h 2 , HanpHMep, (J)H 3 HOJiorHHecKHe nonepenHHKH Mbium) yBejiH- 

naTCH b 2,25 pa3a, a, cxa>KeM, Bee Tejia — b 3,375 pa3a. riocKojibKy 



npw npoHHx paBHbix ycAOBHax cHjia 

TflrH Mbium onpeAejiaeTCH bcahhhhoh 
hx (J)H 3 HOJiorHMecKoro nonepeHHHKa, 
to B 6yueT b 2,25 pa3a CHJibHee, neM A 
(HanpHMep, noAHHMeT Bee b 2,25 pa3a 
6ojibine). Ho ecjiH 3thm aioahm Hauo 
noAHHMaTb coOcTBeHHoe Teno (t. e. 
npoaBJiflTb oTHOcHTejibHyio, a He a6co- 

jnoTHyio CHJiy), to npeHMymecTBO 

6 yaeT y A: BeAb oh Jierne b 3,375 pa3a. 

BeJiHHHHa MexaHHnecKOH pa6oTbi 
nponopuHOHajibHa oAHOBpeMemio ch- 
jie (t. e. (|)H3HOJiorHHecKOMy none- 
peHHHKy h 2 ) h nyTH achctbhsi CHJibi 

( h ). no3TOMy oHa nponopunoHaAbHa 


p MC . ii 3 . JiHHeHHbiM pa3MepaM Tejia b TpeTben 

J1k>ah, /uiHHa Tejia KOTopbix OTjiHHaeTCH CTeneHH (h ). 

b 1,5 pa3a (o6bHCHeHHe b TeKCTe) BbicoTa noAi>eMa OLXM Tena npH 

npbixcxe BBepx (BbicoTa npbDKKa) npHMO 
nponopuHOHajibHa toh MaxcHMaAbHOH pa6oTe, KOTopyio Mbiuiubi MoryT 

COBepiIIHTb npH OTTaJIKHBaHHH (— /l 3 , me — 3HaK nponopUHOHaJIbHOCTH) 

h o6paTHO nponopuHOHajibHa Becy Tejia (— h~ 3 ). B pe3yjibTaTe BbicoTa 
npbDKKa He 3aBHCHT ot pa3MepoB Tejia, a BbicoTa njiaHKH, KOTopyio MoxceT 
npeouojieTb enopTCMeH, 3aBHCHT (06T>HCHHTe eaMH noneMy.) 

npn ouemce MaxcHMajibHbix *noKa3aTejieH moiuhocth aioach pa3Hbix 

TOTajibHbix pa3MepoB Tejia Hauo yHHTbiBaTb, hto BpeMH BbinoAHeHHH 
ABHHceHHH (HanpHMep, OAHoro uiara hjih BbinpaMjieHHH Horn npn OTTan- 

KHBaHHH HJIH Aa>Ke BpeMB AbIXaTeJIbHOrO HAH CepAeHHOrO UHKAa) npH 
npOHHX paBHbix yCAOBHHX 3aBHCHT OT pa3MepOB Tena. 3tO BbIBOAHTCB 

H3 BToporo 3axoHa HbiOTOHa ( F=m-a ). PaccMOTpHM, HanpHMep, mar npn 
xoAb6e. jHAHHa mara (/), oneBHAHO, nponopuHOHajibHa AHHeiiHbiM pa3- 
MepaM Tena (h); cpeAHHH cxopocTb Horn - Ut, rAe t — BpeMH OAHoro ma¬ 
ra; ycKopeHHe (a) nponopuHOHaAbHO lit 2 . FIoACTaBJiHH 3 to b (J>op- 
Myny BToporo 3 aKOHa HbiOTOHa, nonyHHM: F — md/t 2 . 

flocKOAbKy MbimeHHaa enna nponopmiOHanbHa h 2 , Bee Tena ~ /i 3 , a 
AAHHa mara — h, HMeeT MecTo CAeAyiomaa nponopunoHaAbHocTb: 

h 2 — h 3 'h/t 2 . 


Orciona cnenyeT, hto t 2 ^ h 2 h /— h 9 t. e. c yBenHneHHeM nHHeftHbix 

pa 3 MepoB Tejia BpeMH OTnenbHbix aBH>KeHHfi yBe jiHHHBaeT cn . CnencTBHeM 
3 Toro BBJiaeTCH to, hto MaKCHManbHaa MouiHOCTb (t. e. pa6oTa, neneHHan 
Ha BpeMfl) nponopimoHajibHa h^h—H 1 . MaKCHManbHan nacroTa aBHaceHHtt 
o6paTHO nponopuHOHanbHa BpeMeHH BbinojiHeHHH nBH>KeHHft, h, cneao- 
BaTejn>HO, MaKCHMajibHaa nacTOTa— h 1 . IlocKOJibKy MaKCHMajn>HaB cko- 
pocTb 6era paBHa npoH3BeneHHio njiHHbi h nacTOTbi rnaroB, to OHa 
nponopiiHOHajibHa h-h~ 1= h°= 1 , t. e. He 3aBHCHT ot pa3MepoB Tejia. 

flpyrne noKa3aTejiM, xapaKrepH3yK)inHe nBHraTenbHbie bo 3 mo>khocth 

nenoBeica, MoryT 6biTb npoaHajiH3HpoBaHbi nono6HbiM o6pa30M (Ta6ji. 11). 

T a 6 jih u a 11 

TeopeTHHecKH npe^cKa3aHHbie H3MeHeHHfl xiBHraTe.ibHbix bo 3 MO]khoct€& 
h HeKOTopux Mop()>o4>yHKiiHOHajibHbix noKa3BTejiei sejiOBeica npH yBe.iHMeHMH 

TOTajibHbix pa3MepoB Tejia (h) 

' " 1 ' ■ i ■ ■ — ■ . ■ ■ i * 

IlponopiiHOH&jieH 


A6cojiK>THa« CHjia 
OTHocHTejibHaa CHjia 
MexaHHHecKaa MomHocTb 

MacTOTa aBMaceHHH 

BbicoTa npbiacKa 
CxopocTb 6 era 

CTapTOBoe ycKopeHHe 
^KH3HeHHaa eMKocTb jierKnx 
MaKCHMajibHaa jieroHHaa BeHTHjiauHa 
MaKCHMaubHoe noTpe6jieHHe KHCjiopo,aa 

CHCTOJIHHeCKHH o 6 beM KpOBH 

*— — 

HacTO 3a ocHOBy Taxoro aHajiH3a 6epyT He jiHHeiiHbie pa3Mepbi, a 
Bee Tena, KOTopbiH caM nponopimoHaneH xy6y 3 thx pa3MepOB. Torna, 
HanpHMep, nun MbimenHon CHJibi mohcho 3anHcaTb: F = k ( ) 2 — kW 2/i , 

r^e F — MaKCHMajibHafl CHjia ^chctbhh, KOTOpyio MO>KeT npoaBHTb cnopT- 
CMeH, W — ero Bee, k — napaMeTp, xapaKTepH3yioiiiHft nonroTOBJieHHOCTb 

enopTCMeHa. 

Pa3yMeeTca, no^o6Horo poaa ypaBHeHHH h aaBHCHMOCTH THna npH- 

BeneHHbix b Ta6n. 11 He MoryT 6biTb HaeajibHO TOHHbiMH. Benb ohh oneHb 

MHoroe He yHHTbiBaiOT. HanpHMep, jhoah 6onbuiHX TOTajibHbix pa3Mepop 
reoMeTpHnecKH He BnonHe nono6Hbi jnonflM ManeHbKoro pocTa h Beca 
(cxa^ceM, ecjiH oahh nenoBeK TJOKenee npyroro b 2 pa3a, Bee ero ronoBbi 
hjih KHCTeH He o6H3aTejibHO 6y.neT b 2 pa3a 6ojibme). He ynTeHbi 

(J)H3H0J10rHHeCKHe pa3JlHHHH 3THX JHOnefi (CKa^CeM, pa3J!HHHafl aKTHBHOCTb 
rHnO(J)H3a, HTO, B03MO>KHO, H 6bIJ10 OnHOft H3 npHHHH 6onbLUHX pa3JIHHHfl 

b pa3Mepax Tena), a TaK)Ke ncHXOJiorHHecKHe (fraKTopbi (3aMeneHO, hto 
neTH, oTjiHnaiomHecH no TOTanbHbiM pa3MepaM ot cbohx cbcpcthhkob, 
MeHbme ynacTByiOT b Hrpax h, cnenoBaTejibHO, hmciot MeHbine bo3mo>k- 
HocTen mm pa3 BHTHH motophkh). TeM He MeHee MHoroHHcneHHbie npo- 
BepKH noKa3anH, hto naHHbie, npHBeneHHbie b Ta6ji. 11, b npHHUHne enpa- 

Ben JIHBbI. 

npOnopUHH H KOHOTHTyUHOHaJlbHbie OCo6eHHOCTH Tena, KaK H TO- 

TanbHbie pa3Mepbi, bhhhiot Ha Bbi6op BHna cnopTa, y3Kon cneuHanH3auHH 




b paMKax naHHoro BHna, Hcnojn>3yeMoro BapnaHTa cnopTHBHoft tcxhhkh, 

a TaXHCe TaKTHKH HefiCTBHfi Ha COpe BHOBaHHBX (HanpHMep, B 

eflHHo6opcTBax). 

Tax, TexHraca non'beMa niTaHni- pa3nHHHa y TJDxenoaTneTOB onHoft 
h Tofl ace BecoBoft xaTeropHH h npHMepHO c onHoft h toA >xe nnHHoft Tena, 
ho pa3HbiMH nponopuHHMH (anHHHbie Horn — xopoTKoe TyjiOBHiiie hhh 
K opoTKHe Horn — AHHHHoe TyjiOBHiiie h t. n.). B 6opb6e cnopTCMeHbi 6onee 
HH3Koro pocrra (no cpaBHenmo co cbohm np othbhhkom) He noKa3biBaiOT 

BbICOKOft pe3yjIbTaTHBHOCTH, npHMCHHH, CXa^CeM, TaKHe npHeMbl, XaX 

6pocxH nporH6oM; 6pocxn nepe3 cnHHy h nonxBaTOM b 3tom cnynae, xax 

npaBHjio, 6onee 3<J)(j)exTHBHbi. 

y cnopTCMeHOB Bbicoxoro xjiacca 
naace 0Tnem>Hbie MenxHe oco6eHHo- 

CTH TeJIOCJIO)XeHHB MOryT HMeTb 3 Ha- 

qeHHe. HanpHMep, y TaacenoameTOB 

iUIHHHafl XHCTb n 03 B 0 JTHeT 3 aXBaTHTb 

uiTaHry npn pbrnxe bccmh naJibuaMH: 

npH XOPOTXOH XHCTH 3aXBaT BbinonHB- 



Pmc. 114. 

3axBaT ixiTaHrM npn BbinojiHeHHH pbiBKa 
cnopTCMeHaMH c kopotkhmm (cjieBa) h /uihh- 
hmmh (cnpaBa) khcthmh 


eTCH JiHiiib ipeMH naJibuaMH, hto chh- 
acaeT ero CHJiy (phc. 114). He cnynaii- 

ho y 6oJibiiiHHCTBa pexopncMeHOB 

MHpa b pbmxe nJiHHa xhctch Bbiine cpen- 
hhx pa3MepoB (EL. i!o6peB). 


B npaxTHHecxofi pa6oTe TpeHepbi nonacHbi ywrbiBaTb HeommaxoBbie 


^BnraTejibHbie bo3mo>xhocth monefi c pa3JiHHHbiM CTpoeHHeM Tena. 


§ 59. 0tfTOr6H63 MOTOpMKM 

OHToreHe30M motophxh Ha3biBaeTcn H3MeHeHHe nBH>xeHHft h nBHra- 
TenbHbix B03M0>KH0CTefi HenoBexa Ha npoTnaceHHH ero >kh3hh. HoBopoac- 
neHHbift — cymecTBo, He Bnaneiomee naace npocreHiiiHMH npoH3BOJibHbiMH 

nBHHCeHHHMH. C B03paCT0M ero ABHraTenbHbie B03M0a<H0CTH pacuiHpa- 

hdtch, nocTHraiOT pacuBeTa b MononocTH h nocTeneHHO CHH^caiOTca x 

CTapOCTH. 

59.1. Po/ib C03peBaHn« h HayneHHB b OHToreHe 3 e 

MOTOpHKH 

Asa ocHOBHbix (taxTopa onpenenafOT pa3BHTne motophxh — co3peBaHHe 
h HayneHHe. 

Co3peB3HHeM Ha3biBaiOTC5i HacnencTBeHHO o6ycnoBneHHbie H3- 
MeHeHHH aHaTOMHnecxoro cTpoeHHH h $H3HonorHHecxHX cjjyHXUHft opra- 
HH3Ma, npoHcxonamne b TeneHHe ^ch3hh nenoBexa: yBenHneHHe pa 3 MepoB 

h H 3 MeHeHHe (JjopMbi Tena pe6eHxa b npoixecce ero pocra, H 3 MeHeHHH, 
CBH 3 aHHbie c nonoBbiM C03peBaHHeM, cTapeHHeM h np. B paHHeM neTCTBe 
rpoMaaHoe 3HaneHHe hmcct no3peBaHHe HepBHo-MbiuieHHoro annapaTa 
(b nacTHOCTH, xopbi 6onbuiHX nonymapHft ronoBHoro M03ra, xoTOpan x 
MOMeHTy po>xneHHH eme He cctopMHpoBanacb). B ocHOBHbix nepTax 
nBHraTenbHbiH annapaT pe6eHxa cJ)opMHpyeTCH mmib x 2—2,5 ronaM. 

non HayneHHeM noHHMaiOT ocBoeHHe hobwx nBHXceHHH hhh 
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coBepuieHCTBOBaHHe b hhx noa bjihhhhcm cneimajibHOfl npaKTHKH, o6y- 

HeHHfl HJTH TpeHHpOBKH. 

He Bceraa nerKo onpeaeaHTb, hto hokht b ochobc Toro hjih HHoro 


H 3 MeHeHHH flBHraTejibHbix noKa3aTenefi — co3peBaHHe hjih HayneHHe, oco 

6eHHO b MJiajieHHecKOM h npeaaouiKoabHOM B03pacTe (ao 3 jict). Ha- 
npHMep, noneMy MaaaeHeu HanHHaeT caM cnaeTb, cTOBTb, xoaHTb? 
FIoTOMy, hto oh HayHHjiCH 3TOMy hjih BcaeacTBHe Toro, hto ero HepBHaa 
cHCTeMa h MbimeHHbift annapaT HacToabxo co3pean, hto oh oxa3biBaeTcs 

b coctohhhh 3to caeaaTb 6e3 o6yneHHH h no3TOMy o6ynaTb ero noao6HbiM 
aBH)KeHHHM BOBce He Haao? 


IToao6Hbie Bonpocw nacTo Hccae- 

ayioT Ha naeHTHHHbix 6jiH3Haqax 1 : 

oaHoro H3 hhx o6ynaK)T,' a apyroro HeT. 

OKa 3 biBaeTc», ecTb Tax He no3bi h aBH- 

xceHHfl (cHaeHHe, cTOHHHe, xoab6a, 

npoH 3 BoabHoe MoneHcnycicaHHe h ap.), 
cneuHaabHoe o6yneHHe KOTopbiM b 
M aaaeHHecKOM B03pacTe npaKTHHecKH 

He ycKopaeT oBaaaeHHH hmh. IIphxo- 
aHT BpeMfl, h aera, He noaBepraBiimecH 

cneqHaJibHOH TpeHHpoBKe, aoroHHioT 

cbohx 6paTbeB h cecTep (pnc. 115). 
TaKoro poaa (fraKTbi npHBean Heico- 


x 

03 

CJ 

03 



Pnc. IIS. 


Topwx 3anaaHbix yneHbix k mmchh o 
tom, hto raaBHoe b OHToreHe3e moto- 

pHKH B paHHeM aeTCKOM B03paCTe — 

co 3 peBaHHe. Ohh npeanonaraan, hto 

Bee ocHOBHbie aBH^ceHHH HacaeayioT- 

ch pe6eHK0M ot poanTeaew h npo«B- 
jhhotch BOBHe no Mepe Toro, kslk 


BjlMSHMe paHHefl TpeHHpOBKH Ha CKOpOCTb 

jia3aHH« no jiecTHHue y napw h^chthshux 

6jiH3HeuoB (no re3ejuiy h ToMCOHy). 

Ilo a 6 cuHCce — Bospacr (hcjicjih). !lo opahhbtc 
B pcMs jiasaHMs no jiccthhuc h« S cTynene* 

OflHH H3 6J1M3HCUOB CTSJ) npBKTHKOBBTkCB B -1B3BHMH 

no JiecTHHue b BoapacTe 46 Heaenk, rropoit tojivbo 
b SS Reaejib. Bhaho. hto oh cpa3y ace aothba cboci o 
6 paTa 


co3peBaeT ero HepBHaa CHCTeMa h aBHraTejibHbin annapaT. 

3Ta TeopHH HBjineTCH HenpaBHabHofi. Taioxe HenpaBHJibHa h npoTH- 
Bonoao^CHaa TOHKa 3peHna, coraacHO KOTopofi pe6eHKa b aio6oM B03pacre 
mohcho HayHHTb neMy yroaHO, jiHiub 6bi 6biaa cooTBeTCTByiomafl mcto- 
anxa o6yneHHH. MccaeaoBaTeaH, cTOjmiHe Ha 3T0fl Tonne 3peHH«, BOBce 


OTpHIiaiOT pOab C03pe BaHHH. 

B aeHCTBHTeabHOCTH HayneHHe 3(J)(J)eKTHBH0 awmb Toraa, xoraa 
aocTHmyTa Heo6xoaHMaa CTeneHb aHaTOMO-(J)H3HoaorHHecKofl 3peaocTH 
opraHH3Ma, h BOBce 6e3 o6yneHHH (xoth 6bi b BHae bo3mo>khocth 
H a6aioaaTb npaBHjibHbiH o6pa3eu) OBaaaeHHe hobwmh aBH>KeHH5iMH He- 
bo3mo»ho. 3to aoKa3biBaeTca, b nacTHOCTH, TeM, hto aeTH, BbiKaioneH- 
Hbie H3 HeaoBenecKoro o6mecTBa, He oBaaaeBaioT THnHHHbiMH aa« HeaoBexa 
aBH)KeHHHMH, HanpHMep npaMOXo^caeHHeM. 


1 H,neHTHHHbie (M0H03Hr0THbie, HJIH OJIHOBHIIOBbie) 6jIH3HCUbI SBJIBIOTCf reHCTH^CCKH 

ToayiecTBeHHbiMH: ohh pa3BHJiHCb Ha ocHOBe ojiHoro h Toro *e Ha6opa reHOB. Taxue 6.iH3Heuu 
Bcerjja o^Horo noua, oneHb noxo*H Jipyr Ha apyra, hmciot ojiHHaKOBbic omcsaTU! na.n»neB, 
oflHy h Ty »(e rpynny kpobh h t. n. HenjieHTHHHbie (junHroTHbie, hjih jiByafiuoBUc) 6jih3hcuw 

BBJIBK5TCJI reHeTHHeCKH pa3JIHBHbIMH, HaXOJlJITCJi Me*Ay C 06 ofi B Taxofi *e CTeneHH pOJCTM, 

Kax o6biMHbie 6paTba h cedpu. 



I 

t— 


06 3tom roBopsT MaTepnajibi H3yneHHfl HecKOJibKHX iieTefi b Hhuhh. BocnHTaHHbix cpean 
bojikob (Hayxe h3Bcctho ceftHac HecKOJibKO thkhx cjiynaeB), a TaKvKe H3BecTHaji hctopha Kacna- 
pa Xay3epa — iohoujm, KOTopbifi 6w/i 3 aK;noHeH b Mjia^eHHecKOM B03pacie b OAHHonHyio Ka- 
Mepy h HHKoraa He BHueji mojicPi. Ero oSHapyxcHJiH b 1828 r. HecKOJibKO JieT cnycTH oh 6hji 
noxHiueH HeH3BecTHbiMH (npe,anojiaraeTCfl, hto oh 6w.t acepTBofi Meac,aoyco6Hbix pacnpefi 
HeMeuKHX BJiajieTejibHbix KHjnefi). Bo Bcex 3 thx cjiynaax thhhhho HejioBenecKHe HBHxceHHa 
OJCyTCTBOBaJIH. 


TaKHM o6pa30M, OHToreHe3 motophkh onpenejiaeTCfl B3aHMoueHCTBHeM 
co3peBaHHA h HayneHHH. npH nonbiTKax, b nacTHOCTH, pa3nejibHoro 
06 yMeHH 5 I 6jIH3HeiXOB 6bIJ10 nOKa3aHO, HTO CPOKH OBJiaueHHfl HeKOTOpbIMH 

ABHJKeHHHMH (HanpHMep, Hanajio xoab6bi) He H3MeHBJiHCb non bjihahhcm 
o6yHeHHH h noMOHw; npyrae aBH^ceHHH ocBanBanHCb HaMHoro 6bicTpee 
o6biHHoro (HanpHMep, mo>kho o6ynHTb pe6eHKa xaTaHHio Ha pojiHKOBbix 
KOHbxax oaHOBpeMeHHO c HananoM xonb6bi, a o6yHHTb nnaBaTb naace 
paHbiue, neM xonHTb). OaHaxo HHorna npe3MepH0 paHHee o6yneHHe MernaeT 
OBJiaaeHHK) nBHtfceHHeM. HanpHMep, ronoBanbie ueTH, e>KenHeBHo o6y- 
HaBiiiHecH b TeneHHe nonyrona e3ne Ha TpexxonecHOM BenocHnene, xyace 

e3flHjiH Ha HeM Bnoc/iencTBHH H3-3a HenpaBHjibHbix HaBbiKOB h noTepH 



Bo3pacT,roAbi 


HHTepeca, neM neTH, KOTopwe 
BnepBbie cejiH Ha BenocHnen b 6o- 
jiee no3;weM B03pacie. 

Co3peBaHHe y neTen nposiBJifl- 

eTca, b nacTHOCTH, b hx pocTe, t. e. 
yBejiHneHHH TOTaJibHbix pa3MepoB h 

H 3 MeHeHHH nponopunn Tena. Kax 
yKa3biBaJiocb b § 58 (cm., b nacTHO- 
cth, Ta6ji. 11), yBejiHHeHHe TOTanb- 
Hbix pa3MepoB no-pa3HOMy bjihhct 

Ha aBHraTejibHbie noKa3aiejiH. On- 



Bo3pacT,roAbi 


Pmc. 116. 

li 3 MeHeHHe MEIK b a6cojiK>THbix (mji/mhh, 

BBepxy) H OTHOCHTeJIbHbIX (MJl/Kr-MHH, BHH3y) 
eAHHHuax 

CBOflHbie aaHHbie HecKOJibKHX HCCJiejioBaTejiefi. B B03pacTe 
ot 7 flo 20 JieT npoHcxoAHT pe3Koe yBejiHHeHHe a6cojnoTHbix 

BeJIHIHH MI1K (B MJl/MHH) H npaKTHBeCKH He H3MCHJIIOTCJI 

oTHOCHTeJibHue noxa3aTeJiH (mji/mhh • xr). riocjie 30 JieT 
nocTeneHHO cHH*aK)Tca a3po6Hbie bo3Mojkhocth (no 
X. KHyTtreHy) 


HH H3 HHX (HanpHMep, CKOpOCTb 

6 era, BbicoTa npbDxxa) He 3 aBHC«T 

ot pa3MepoB Tena, npyrne (HanpH¬ 
Mep, oTHOCHTeJibHaa CHJia, bcjih- 
HHHa MFIK, npHxonnmancH Ha 1 xr 
Beca Tena, h 3aBHC»ma5i ot Hee 

XpHTHHeexaH CXOpOCTb) CHH^aiOT- 
ch c yBejiHHeHHeM TOTaJibHbix pa3- 
MepoB. yBenHneHHe pa 3 MepoB Tena 

y neTen b npouecce pocTa TO)xe 

nOJDKHd 6 bIJIO 6 bl npHBOAHTb x Ta- 

xhm H 3 MeHeHH»M. Ozmaxo 3 necb 
xapTHHa 6 ojiee cnoxHan. Ecjih ro- 

BOpHTb, HanpHMep, 06 OTHOCHTe/Ib- 

hoh cHjie, to C03peBaHHe pe 6 eHxa 
BbipajxaiomeecH, b nacTHOCTH, b ero 
pocTe, aoji^cHO npHBonnTb x chh- 

MCeHHIO OTHOCHTeJIbHOH CHJlbl. Ho 

b npouecce co3peBaHH» nponcxo- 

UHT Taxne aHaT0M0-(J)H3H0J10rHHe- 

cxne nepecTponxH b opraHH3Me, 





KOTopbie Bbi3biBaioT yBejiHneHHe chjio- 

Bbix B03M0)KH0CTeH. B pe3yjibTaie 

Hepeaxo 0TH0CHTejibHa« cwjia y aeTen 

^jiHTeJibHoe BpeMH He H3MeHfleTca, t. e. 

a6coJiioTHbie CHJioBbie noKa3aTejiH 

pacTyT b toh >Ke Mepe, hto h co6ctbch- 
Hbiw Bee pe6eHKa (ec^H, kohchho, oh 
He 3aHHMaeTca cneimaabHO CHJioBbiMH 

ynpa>KHeHHBMH). Ilo3TOMy lOHbie thm- 
HacTbi npn cooTBeTCTByiomeM ypoBHe 
noa^TOBKH MoryT noaHHMaTb cBoe 
Teuo VaK ace ycneuiHO, KaK h B3pocabie 
cnopTCMeHbi. CoBepmeHHO aHaaornn- 

Haa KapTHHa Ha6ajoaaeTCH h b otho- 

uieHHH apyrnx noKa3aTeaeH, KOTopbie 



A/imhs Tena.CM 


Phc. 117. 

MaKCHMajibHaa CKopocTb 6era y acTcfl paa* 

HOrO B03paCTa C p33HbIMH TOTaJIbHblMH pa3* 

MepaMH Te;ia (aaHHbie okojio 100 000 AeTefi 
h joHomefi) — no <t>. Baxy 

no a6cuMcce — jxjihh * TCJia. Ilo opamhatc — mbkcii- 
MajibHai cropocib 6cra, m'c 


H3MeHflK)TCfl nponopaHOHaJIbHO KBazi- 

paiy jiHHeHHbix pa3MepoB Tejia (— h 2 , rae h — JiHHeHHbiH pa3Mep Tejia, 
HanpHMep jxjihhq. Tejia). y aeTen iiiKOJibHoro B03pacia Taxwe noKa 3 aiejiH 

H3MeHflK)TC5I MaJIO (pHC. 116). 

y aeTeft oziHoro B03pacra, ho c pa3HbiMH pa3MepaMH Tena jaBHCHMOCTb 
cnopTHBHbix pe3yjibTaTOB ot anHHbi Tena, b npHHnnne, Taxafl ace, KaK 
h y B 3 pocjibix. HanpHMep, MaKCHManbHaa cxopocTb 6era He 3aBHCHT ot 
TOTanbHbix pa3MepoB (phc. 117). OaHaKO ecTb h cyinecrBeHHoe pa3JiHHHe. 
Boabmaa anHHa Tena Hepeaxo CBHaeTeabCTByeT o 6onee paHHeM co 3 pe- 



0 9 Mecfluee 2 roAa 7 nei 13 nei 25 /ieT 

9 Mecfluee 


Phc. 118. 

H3MeHeHne nponopuHH Tejia b npouecce pocTa 
pe6eHKa 

A-JiHHa Tejia HOBopoacueHHoro (Kpa hhmh pncyHOK cneBa) 
pa3/iejieHa Ha 10 paBHbix nacTew. Bhuho, KaK no-pa3HOMy 
H3MeHJieTCfl HX OTHOCHTeJIbHa* UJIHHB (b % K UJIHHe Tejia) 

b npouecce pocTa 


BaHMH, b HacTHOCTM o HacTyruie- 

HHH nOJIOBOrO C 03 peBaHHH, HTO CO- 

npoBoacaaeica oneHb 6oabLUHMH 
nepecTpoHKaMH b opraHH3Me. Ilo- 
3TOMy b 14 aeT y MaabHHKOB (bo3- 
pacT noaoBoro C 03 peBaHH«) OTMe- 
naeTCH noaoacHTeabHaa 3 aBHCH- 

MOCTb Meacay aaHHon Teaa h Max- 
cHMaabHOH cxopocTb jo 6era. B 11 

H 18 aeT TaKOH 3aBHCHMOCTH HeT, 
HTO HaXOaHTCB B noaHOM COOT- 
BeTCTBHH c aaHHbiMH Ta6a. 11. 

Ecan ace cpaBHHBaTb aeTen pa3Horo 

B 03 paCTa, HO HMeiOIUHX OaHHaKO- 

Byio aaHHy Teaa (cm. phc. 117), to 
CTapiune 6eryT 6biCTpee, hto, ko- 


HenHO, coBepuieHHO, ecTecTBeHHo. 

Poct CBH3aH c H 3 MeHeHHeM nponopuHH Teaa (pnc. 118). 3to Taxace 
BanaeT Ha noKa3aTean motophkh. HanpHMep, npn oaHofl h Toft ace aaHHe 
Teaa aeTH 6oaee erapinero B03pacra aeaaiOT npH 6ere main 6oabmefi 
aaHHbi. MacTHHHO 3to o6bHCHaeTCH TeM, hto y hhx b cpeaHeM 6oaee 
naHHHbie Horn. 





59.2. flBuraTe/ibHbiii B03pacT 

EcJIH H3MepHTb pe3y/IbTaTbI B KaKHX-JIH6o ABHraTeJIbHblX 3aaaHHHX 

6 ojibiuoft rpynnbi neTefi ojiHoro B 03 pacrra, to mohcho onpejiejiHTb cpejiHHe 
AOCTH>KeHHH, KOTopbie ohh noKa 3 biBaioT. 3 Haa 3 aTeM pe 3 yjibTaTbi ot- 
AenbHoro pe 6 eHKa, mohcho ycTaHOBHTb, KaKOMy B 03 pacTy b cpeimeM 
cooTBeTCTByeT AaHHbii) pe 3 yjibTaT. TaKHM o 6 pa 30 M onpejiejDiiOT jiBHra- 
TenbHbifi B 03 pacT aeTefl. HanpHMep, b npbiacKax b juiHHy c Mecra 
pa 3 JiHHHbiM pe 3 yjibTaTaM cooTBeTCTByeT cjieziyiomHft jiBHraTejibHbifl 

B03pacT: 

M 


PeayjibTaT, cm 

170 

180 

190 

200 


ABHraTejibHufi soapacT, 

rOflbl H MCCflUM 

12- 5 

13- 4 

14- 2 
14-10 


3to 03HanaeT, hto pe3yjibTaT 170 cm 

noKa3biBaioT jieTH b cpejuieM b 12 JieT 
h 5 Mec»ueB (h Hao6opoT, nem b 12 
JieT h 5 MecaueB b cpe/weM npbiraioT 

b jyiHHy c MecTa Ha 170 cm). Kohchho, 


He Bee AeTH ojiHoro h Toro ace B03pac- 
Ta noKa3biBaioT ozumaKOBbie pe 3 ym»TaTbi. ,/IeTeH, y KOTopbix ;iBHraTe/ib- 
HbiH B03pacT onepexcaeT KajieHjiapHbiH, Ha 3 biBaioT jiBHraTeJibHbiMH aicce- 
JiepaHTaMH. JXe Ten, y KOTopbix jiBHraTeubHoe pa 3 BHTwe oTCTaeT, Ha3biBaK)T 
ABHraTejibHbiMH peTapjiaHTaMH. HanpHMep, ecJiH nojipocTOK b B03pacie 

14 JieT h 2 Mecflua npbiraeT b juiHHy c MecTa Ha 170 cm, oh iiBHra- 

TejibHbiw peTap/iaHT (b 3Tom ynpaacHeHHH), a ecJiH ero pe 3 yjibTaT 6o/iee 

210 cm, — jiBHraTejibHbiw aKcejiepaHT. 











*v 


L i 


AKcejiepaHTbi b oahhx ABHraTenbHbix 3ajiaHHflx MoryT 6bm» pcTap- 

AartTaMH b flpyrnx. riojiHbie axcenepaHTbi hjih peTapAaHTbi BcrpcnaiOTcii 

peAKO. 

MeTOXlbl MaTeMaTHHeCKOft CTaTHCTHKH n03BOJlJUOT TOHHO OnpCaCJIMTb, 


Kaxoft npoueHT jiioach b coctohhhh noxa3aTb tot hjih hhoA pc 3 y;ibTaT. 
Ha pnc. 119 npHBejieHbi xax npHMep cfcyHKUHH pacnpeAeneHH* pc 3 y.ibTaTOB 
b MeTaHHH MJina y AeTeft pa3Horo B03pacrra. H 3 pncyHxa bhaho, b 
nacTHOCTH, hto 75% AeTefi 7-jieTHero B03pacTa noKa3biBaiOT pe3ynbTaT 


MeHee 21 m 


50% 


MeHee 17 m 


Bhaho Tax)xe 


KHe 9 


TaiOT MHH 


Aera, KOTopbie Me- 

40 m. Taxon pe3yjib- 



TpIBM* 


Iciaac r tA* 


(0 


II 


12 


13 




IS 




TaT He/iocTyneH npHMepHO 25% 

15-JieTHHx .neTen. noAo6Horo poAa 
AaHHbie HcnoJib3yioT npn oT6ope 

TaJiaHTJIHBbIX B CnopTHBHOM OTHO- 

tueHHH AeTen. 

Ecjih pe6eHOK noHeMy-jin6o 
nonajiaeT b HeOjiaronpHHTHbie yc- 

JIOBHH (6oJie3Hb, He^0CTaT04H0e 

nHTaHHe h t. n.), to TeMnbi pa3- 
bhthb motophkh y Hero 3aMeAAH- 
iotch. OAHaxo nocjie ycTpaHeHHfl p MC . no. 

3THX BpejIHblX BJ1HBHHH, eCJIH OHH Bjihshhc TpaBMbi (c.ioxcHbrft ncpc 
He 6bIJIH Mpe3MepHbIMH, ero ABH- HorH) Ha himchchhc pciyjibTaTOB 

raTejibHbie bo3mo>khocth pa3BHBa- 

lOTCH yCKOpeHHblMH TeMnaMH, Tax 

hto oh B03BpamaeTc», xax b a aH- 

hom cjiynae roBopsrr, b cboh xaHaJi 

pa3BHTHH. Ilo^oOHOe CBOHCTBO )KH- 

BblX OpraHH3MOB (OHO KacaeTCH He TOJIbKO JlBH)KeHHM, HO M jipyrnx no- 

Ka3aTejien) Ha3biBaK>T KaHanH3HpoBaHHeM hjih roMCopc30M 
IIpHMep noxa3aH Ha pnc. 120. 


IOM pyKM M 

b npuxkax 


MecTa 


AjIHTCJIkNUC H*6jHOACMIia M OAMHM ■ 1 CM *t MIJIkUIOM 

a aoipacTe or 7 jio 16 act. JIcho iijio aa.ic«ac aaaaAHia- 
poaaHNa (roMcopeta) docjk luuopoiieiiai pcijrAbiaiw 
pocAR 6ucTpee m npomouAO nomor aoccTaaoaAcaac 
AaRraTcARRux ao^MoaaocTei CncoaaAaaot rpcaapom 
a npuxtai hr ■ oahom aoipacrc y acnwiycMoro a* 6mao 


l 


59.3. HporH03 P83BHTHH MOTOPHKH 

ripn HanajibHOM Bbi6ope cnopTHBHOfi cnemfajiH3auHH, OT6ope b ilKDClli 
h HexoTopbie cneiwajibHbie uiKOJibi (6ajieTHyio, unpicoByio h Ap.) bctbct 
3aaana nporH03a ABHraTejibHoft oaapeHHOCTH. Kax nopeKOMeaaoBaTb 

pe6eHxy hmchho tot bha cnopTa, b kotopom oh cmojkct ao 6 hti»cji 
H aH6oAbuiHX ycnexoB, xax BbiBBiiTb Han6onee oaapeHHbix? ,IXa» OTBeTa Ha 

3TH BOnpOCbl npOBOAHT HayHHbie HCCAeAOBaHHB B AByX OCHOBHbIX 

HanpaBneHHHx: 

а) H3yneHHe cTa6HAbHOCT» noxa3aTeAefl motophkh, 

б) H3yneHHe Hacne actbchh bix BJiHHHHft. 

n pH H3yneHHH cTa6Hjn>HOCTH noKa3aTeAefl motophkh h 3 mcpsiiot, 
HanpHMep, y 7-neTHHX AeTeft CKopocTb 6era, cany, BbiHOCiHBOCTb h iipynie 

1 B oTjiHHne ot roMeocTa3a, t. e. nojiaepacaHna nocroiHCTU ycaondl b ctb6h.'tb«ux 
C wojierHHecKHX CHCTeMax, roMeope30M Ha3UBaioT noimepBcaHHe iioctobhctbb b paiBNiBioixaix- 
cs CHCTeMax. 


k 


noKa3aTejiH. Hto6bi onpenejiHTb, hto 6y,aeT c 3 thmh .aeTbMH nepe3 10 jieT 
((XTaHyTCH jih caMbie 6bicrpbie HaH6ojiee 6bicTpbiMH, coxpaHaT jih 
CH jibHbie it jih BbmocjiHBbie CBoe npeHMymecTBO Haji CBepcTHHKaMH), najio 

b TeneHHe pajia JieT HaGjuojiaTb ojiHy h Ty xce rpynny jieTeft, HaxojwmHxcH 

B npHMepHO OflHHaKOBbIX ycilOBHHX. 

3HaneHHH nDH 3 HaKa b neTCKHe rojibi Ha 3 biBaiOT H3BeHHJibHbiMH, y 


B3pOCJIbIX jnojieft — ne<J)HHHTHBHbIMH. 
TbIBaiOT K03(|)Cj)HUHeHTbI KOppeJIBUHH 


6 MB = 0-877 nr/Kr Beca 



7 8 9 10 II 12 13 14 15 16 

E/iM3Heu 6 

Pmc. 121. 


fljia OUeHKH CTa6HJIbHOCTH paCCHH- 
Me)Kfly K)BeHHJIbHbIMH H JiecJjHHH- 
THBHblMH nOXa3aTeJI5IMH — K03(J)(})H- 

UHeHTbi cTa6HJibHOCTH. HccjieflOBa- 

HHH nOKa3bIBaiOT, HTO CTa6HJIb- 

HOCTb pa3Hbix ^BHraTejibHbix noxa- 
3aTejieH HeojiHHaxoBa. B nacTHoc- 

TH, JIOBOJIbHO CTa6HJIbHbIMH flBJIH- 

KDTCfl nOKa 3 aTeJIH, CBH3aHHbie C Bbl- 

hoc jiHBOCTbio. Tax. H. )K. Byjira- 
koboh 6hism noJiyneHbi cjieayiomHe 

K 03 (})(J)HIIHeHTbI CTa6HJIbHOCTH pe- 

3 yjibTaTOB b njiaBaHHH Ha pa3Hbie 

OTCTaHUHH: 50 m — 0,444, 100 m — 
0,542, 200 m-0,622, 400 m -0,663, 
800 m-0,851. 

B KanecTBe K)BeHHJibHoro noxa- 
3aTejia Hcnojib30BajiHCb pe3yjibTa- 

Tbi, noKa3aHHbie b 11-jieTHeM B03- 
pacTe, b xanecTBe jie(J)HHHTHBHO- 


3aBHCHMocT£> MeiK^y noKa3aTejiHMH othoch- 
TejibHoii CHJibi y 6jih3hcuob (B. M. 3auHopcKHH, 
JI. II. CeprHeHKo). 

no op^HHaTe — AaHHue 6jiH3Heua, KOTopuft poAHJica 
nepauM. no a6cuHcce — naHHue 6jiH3Heua, poAMBiueroca 

BTOpblM. HepHUe KpyXKH - HACHTHHHbIC 6jiH3Heubi; 6e- 

Jibie — HeHAeHTHHHbie. Ecjih 6bi pe3yjibTaTbi 6 jih 3 hcqob 
oAHoft napbi nojiHOCTbK) coBnaqa/iH, to cooTBeTCTByiouiHe 
KpyxcKH pacnojiarajiHCb 6bi Ha anaroHajiH (xcHpHaa jihhhh). 
Pe3yjibTaTU hjhchthhhux 6 jih 3 hcuob b cpeqHeM Gjinxce k 
3Toft AHaroHajiH, neM qaHHbie HCHjaeHTHHHbix 6 jih3hcuob. 
CooTBeTCTByiomHft kojimhcctbchh uft noKa3aTeJib (Tax Ha- 
3UBaeMbifi K03(J>4)HUHeHT HacjieqcTBeHHOCTH H 1 = 0,643) 
roBOpHT o tom, hto CHJioBbie noKa3aTejiH jxo onpeqejieH- 
Hofi CTeneHH onpeqejiaioTcsi HacjieqcTBOHHbiMH bjihbhhkmh 


ro — pe3yjibTaTbi Tex ace iijiobuob 
b 16 JieT. Bhjxho, hto neM jyiHHHee 
OTCTaHUHfl, TeM CTa6HJibHee noxa- 

3aTejiH. 

H3yneHHe HacjiejiCTBeHHbix 
BJIHHHHH npOBOJIBT pa3HbIMH MeTO- 
JiaMH. OCHOBHbIM H3 HHX HBJIBeTCfl 

H3yneHHe 6jiH3HenoB. CpaBHHBaa 
pe3yJlbTaTbI HJieHTHHHbIX H HeHJieH- 
THHHblX nap 6jIH3HeUOB, M03KH0 


onpejiejiHTb, b xaxon CTeneHH tot 

HJIH HHOH npH3HaX HaXOJIHTCH no# reHeTHHeCXHM XOHTpOJieM (pnc. 121). 

MHTepecHO, hto Hepejixo -y HjieHTHHHbix 6nH3HeqoB jiaxce npouecc o6y- 


HeHHH JIBHXCeHHHM npOXOJIHT OHeHb CXOJIHbIM 06pa30M. 


59.4. OHTorehe3 motopmkvi b OTne/ibHbie B 03 pacTHbie 

nepiioflbi 

Pa3BHTHe ABHHCeHHH JXO MOMCHTa pWKJieHHH (b npeHaTejibHOM nepwo- 

qe). riepBbie jiBH)KeHHH y njiojia HejiOBexa perHCTpnpyiOTCH y^ce Ha BoebMofi 

Heaene pa3BHTHH. 3aTeM HHTeHCHBHOCTb h xojiHHecTBO hx pacreT. HaHHHaa 

c imtoto MecHna y njiojia (JjopMHpyiOTCH ocHOBHbie 6e3ycjiOBHbie pe(p- 
jiexcbi, xapaxTepHbie ajih HOBopoxcjieHHoro. Pa3BHTHe jibh^cchhII y nnoaa 
(a 3aTeM h y HOBOpoxcjieHHoro) hjict no HanpaBjieHHio ot ronoBbi x 



XOHeHHOCTHMI CHflHaJia IIOJIBJ1HIOTCH JIB1CKCHIU B OOJ1SCTR pOflOfrM 

3aTeM TyjiOBHiua h pyx, a iiotom y>xe hhhchhx kohctooctcII, /I«icr»- 


Tem>Haa aKTHBHOCTb imona cHiwcaeTca 3a Me am jx o pohcjjchh* 


B 



HaTejibHOM nepwoAe OHa bo MHoroM onpenejwcToi coctojlhhcm MaTep* 
(yTOMJieHHeM, 3MOUHOHaJ1bHbIM B036y>KJ3eHHeM h up.). 

CymecTByeT xoppejiHUHa Me>xAy ABHraTenbHofl axnfBHOCTbio n.ioAa 

h pe6eHxa b MAaAeHHecxoM B03pacTe. 


Pa 3 BMTHC abmpkchmh b MnaAemecicoM B03pacTc (ao 1 r(Ul). y HOBO- 
poaoieHHoro cymecTByiOT abh^xchha AByx ochobhux tkiiob: 

а) 6e cn op h a oh h bie, xaoTHHecKHe abhjkchhh (H. A. BcpHiiiTcJtH aa 3 biBaji 

HX CHHKHHC3HHMH) H 

б ) 6 e 3 ycjioBHbie pe(t)JieKCbi, OTmiHaJoiuHeca crporofl KoopiHHauiicfi 
(HanpHMep, cocaTenbHbift pecjmexc, XBaTaTenbHbifl hjih jiaAOHHbift petfLiexc, 
petlmeKC' nepecTynaHHB). 

IlpHMepoM 6e3ycjiOBHoro pe(J)jieKca HBJweTCfl Taxace nnaBirrenbHMft 
pecjmexc, AOCTHraiomHfl CBoero MaxcHManbHoro npoflBJieHHJi npKMepwo 
k 40-My aHio )kh3hh: ecuH nono>XHTb pe6eHxa yroro B03pacra b BOAy, 


cnenca 



ep^CHBan ronoBy (Mbiuiubi mew erne cahlukom cna 6 bi) 


OH 


apyrac 


HanHHaeT BbinojiHHTb njiaBaTejibHbie ABH?xeHHsi. Ha 3tom ocHOsaHbi 
nonbiTKH o6ynaTb AeTew nAaBamno b MJianeHHecKOM B03pacrc. HjeecTHW 

cjiynaH, xorAa acth b IO-mcchhhom B03pacre Mornw aepjKaTbca na boac 
15 mhh. B AajibHefimeM xax iuiaBaTejibHbitt, Tax h MHorwe 

6e3ycnoBHbie xiBHraTejibHbie pecjmexcbi yracaiOT. 

y AeTefi, BOcnHTbiBaioiixHXCB b o6b!HHbix ycnoBHHx, cymecTByeT 
onpeaejieHHafl nocjieflOBaTeubHocTb OBJiaaeHHB ocHOBHbiMH hbh^kchhbmh 

(pHC. 122). B OTfle.ibHbix cjiynaax 3Ta nocJieflOBaTenbHOCTb HapyuiacTOi. 

3HaHHTejibHaa ^BHraTejibHaa peTapaauHH aon>KHa 6biTb npcaMeTOM 6cc- 

noxoftcTBa h o6pameHH« x Bpany. 

npHMepHO jxo nojiyTopaneTHero B03pacra iiBHraTem>HOc m ncHXHMCCxoc 
pa 3 BHTHe pe6eHxa ujxct napannejibHO. Pa3BHTHe abh^cchhA hmcct b jto 


BpeMB HcxjnoHHTejibHoe 3HaneHHe aha ncHXHnccxoro pa3BHT 


OcHOBbl 


3 HaHHH o npOCTpaHCTBe, BpeMeHH, npHHHHHOCTH 3aXJiaAbIBa»OTCII HMCHHO 

b AaHHOM B03pacTe 6 naroAapa ABHraTeAbHOMy onbiTy pe 6 cHxa. flo^TOMy 

Hy)KHO C03AaBaTb yCAOBHH, Cn 0 C 06 cTByK)LLXHe pa 3 BHTHIO aKTHBHbIX ABM- 


>xeHHfiy AeTefi (oAe>KAa, He cTecHBiomafl ABH>xeHHft, AOCTaTOHHaa mouiaAb 
AAfl CBo 6 oAHOrO nepeABHDKeHHB, HrpyiUXH, BHHMaHHe B 3 pOCAb!X x pa3BH- 
THK) ABH^CeHHtt H T. n.). XOTH, XaX y>Ke TOBOpHAOCb, He BCCM ABHBCCHHBM 

AeTeft mohcho «o 6 yHHTb» 



tom CMbicne, hto o6yHeHHe He ycxopaeT 
cymecTBe hho cpoxob obabachha 3thmh abh^chhamh), tcm He MeHec 
pacniHpeHHe ABHraTeAbHoro onbiTa pe 6 eHxa b MAaAeHnecxoM B03pacrc 
oneHb noAe3HO. 

B HccAeAOBaHHHX Ha 6 AH 3 Heuax noxa 3 aHO, hto Te H 3 hhx, kotopum 

b MnaAeHHecxoM h npeAAomxoAbHOM B03pacrre co3AaeaAH yAyMuiCHHbic 
ycnoBHH a ah abh raTe AbHoro pa 3 BHTHB (HanpHMep, cneunaAbHO o 6 ynaAH 


HeXOTOpbIM ABHHCeHHHM), B AaAbHeftllieM npeBOCXOAHAH no nOXa3aTCA*M 

MOTOPHXH CBOHX 6 paTbeB H CeCTep, XOTB HenOCpeACTBeHHblfl 3<Jxt)CKT 

o 6 yneHHH Mor npn 3 tom oTcyTCTBOBaTb: q?oxH OBnaAeHHH abh^xchhamh 
(H anpHMep, MaHHnynjniHHMH c HrpyinxaMH) MeHBAHCb He3HaHHTe.ibHO. 

ripeAAOIlIKOAbHblH B03paCT (AO 3 ACT). HOBblft 3Tan B pa3BHTHH 
pe 6 eHxa HanHHaeT ch, xorAa oh HaynaeTCH caMOCTOHTenbHO xoAHTb. Tobopb 
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Pmc. 122. 

% 

riocjieaoBaTejibHOCTb OBJiajieHHa ochobhmmh ABHxeHHBMH y aeTefi MJia,aeH*iecKoro B03pacrra 

(cpeflHHe AaHHbie) — no Ceiiaac ■ 










cnoBaMH H. M. CeneHOBa, «BOOpyHceHHbifi yMeHneM CMOTpeTb, cjiymaTb, 
ocH3aTb, xoaHTb h ynpaBJiHTb hbhhcchhhmh pyx peGeHox nepecraeT 6biTb, 
Tax CKa3aTb, npHKpenjieHHbiM k Mecry h BCTynaeT b 3noxy 6ojiee 
CBo6onHoro h caMOCTOHTeabHoro o6meHH« c bhclqhhm mhpom». B 3tot 
nepnoa pe6eHOK aonaceH OBaaaeTb cneimcJ)HHecxH HeaoBenecxHMH aBHHce- 
hhbmh h <J)opMaMH noBeaeHHH (eaa H3 nocyaw, co6jnoneHHe onpaTHocTH 

H T. n.), npaBHJIbHbIMH neftCTBHHMH C pa3J!HHHbIMH npeflMCTaMH (yMeHHe 

nonb30BaTbCH cTOJiOBbiMH npH6opaMH h ap.)* Ha ocHOBe npe^MeTHbix 

HefiCTBHfi B03HHKai0T HTpbl, B KOTOpbIX pe6eHOK IlblTaeTCH BOCIipOH3BeCTH 

Ha6JiioiiaeMbie hm cnoco6bi o6pameHHH c pa3JiHHHbiMH npeaMeTaMH: 

KOpMHT KyKJiy, B03HT KOJIHCKy H T. II. 

B 3TOM B 03 pacre npOHCXOUHT Cj)OpMHpOBaHHe He TOJIbKO ABHHCeHHii pyx. 

CoBepmeHCTByeTCB MOTopHKa b ueaoM, h npeacae Bcero xoab6a. IlepBoe 
BpeMa ABHHceHHB npw xoab6e eme oneHb Heyxmoaoi, hto ycyryGaaeTCH 
hhcto 6HOMexaHHHecKHMH npHHHHaMH (BbicoKoe pacnonoacemie ueHTpa 
Macc Tena Haa ochmh Ta3o6eapeHHbix cycraBOB, caaGocTb Mbiiim hhhchhx 

KOHeHHocTefi). Xoab6a h 6er eme He oTJiHnaiOTCH apyr ot apyra. 
npHMepHO k 2 roaaM cfropMHpoBaHHe axTa xoat6bi b o6ihhx aepTax 
3 aKaHHHBaeTca (xora HexoTopbie tohxhc GnoMexaHHaecKHe oco6eHHOCTH 
b xoab6e aeTeft no cpaBHemno c xoab6oft B3pocabix octbiotch BnaoTb ao 
uiKoabHoro B03pacTa). 

OcHOBHbiM cnoco6oM HayaeHHfl b 3tom B03pacTe HBaneTca 
noapaacamie. 

21ouiKoabHbiif B03pacT (3—7 aeT). MoTOpmcy aomxoabHHxa 
H. A. BepHUiTeHH oxapaKTepH 30 Baa 
xax «rpanH03Hyio HeyxnK»xecTb». /Je- 
th 3Toro B03pacTa OBaaaeBaioT 6oab- 

11IHM KOnHHeCTBOM pa3HbIX aBHXCCHHH, 

ho hx aBH>fceHH5i eme HeaocTaTOHHO 

aOBKH H KOOpaHHHpOBaHHbl. 

B otot nepnoa pe6eHOK BnepBbie 
OBaaaeBaeT Tax Ha3biBaeMbiMH opy- 

aHHHblMH aBHXCeHH»MH, t. e. aBHxce- 

hh5imh, rae >xeaaeMbiH pe3yabTaT aoc- 
THraeTca nocpeacTBOM opyawa, hhct- 
pyMeHTa (yHHTca noab30BaTbca hoxc- 

HHliaMH, nHIliymHMH HHCTpyMeHTaMH, 

MOaOTKOM H t. n.). 

y MnaaiiiHx aomKoabHHKOB (3— 

4 roaa) (JjopMHpyioTca HaBbix 6era, 

b nacTHOCTH noHBaaeTCH (})a3a noaeia, 

«coapy)KecTBeHHbie» aBHaceHHH pyx 
npw xoab6e h 6ere (b 7-aeTHeM bo 3- 
pacTe TaKHe aBHxceHHa HaGaioaaioTCfl 

yxce y 95% aeTen). 

J\qth BnepBbie OBaaaeBaioT npbiac- 

kbmh (cHaaaaa noanpbirHBaHHJiMH Ha 

MecTe, 3aieM Ha ozuioh Hore), MeTa- 

HH3IMH H aeHCTBHHMH C M5IHOM. Bee 


0 
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Pmc. 123. 

MeTaHHe Mana MajibHHKOM b B 03 pacTe 

3 (A) h 5 (S) jieT — (no MaftHejno) 

06paTHTe BHHManHC, icaie bkthbho HatuHaioT acno^b- 
soBaTbca TyjioBHine h Horw b 6onee no3flHeM B03pacTe 
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3TH HaBbiKH ocBaHBaioTCB nocTeneHHO (pwc. 123). B B03pacTe nocjie 4 JieT 

HaHHHaioT npoBBJiBTbCB ycTOMHHBbie HBHraTejibHbie npezinoHTeHHB b hc- 
IT 0JIb30BaHHH OilHOM H3 CTOpOH TeJia (npaBO- HUH JieBOpyKOCTb, CM. § 62), 

aKTHBHO HCnOJIb3yiOTCfl TyjIOBHllie H Horn. 

B 3TOT nepHOA BnepBbie nOBBJlBeTCB B 03 MO)KHOCTb npOBOJIHTb TeCTH- 


poBaHHC aeTefi c ycraHOBKOfl Ha jiyniHHil pe 3 yubTaT. iJocTH^ceHHB neTefi 
b 3tom B03pacTe pacTyT oneHb 6bicrpo. HanpHMep, b ojihom H3 HCCJie- 
noBaHHft 6biJiH nojiyneHbi cnenyiomHe pe 3 yjibTaTbi (cpenHaa BenHHHHa 

h craHnapTHbie otkhohchhh): 


npbDKOK B JUIHHy 

c MecTa, cm 
Bei 10 m, c 


3 roaa 

46 + 25 
4,1 ±2,1 


7 JICT 

98 ± 16 
1,9 ±0,8 


B AOUiKOJTbHOM B03paCTe nOBBJlBeTCB B03M0>KH0CTb CHCTCMaTHHeCKH 

o6ynaTb nereto pa3JiHHHbiM jiBHvKeHHBM. OnbiT nojiroTOBKH cnopTCMeHOB 

noKa3biBaeT, hto hmchho b 3tot nepnoa uejiecoo6pa3HO ocBanBaTb ochobm 

TeXHHKH MHOTHX CnOpTHBHbIX HBHvKCHHtt. FIpH npaBHJlbHO IlOCTaBJieHHOM 

npouecce (J)H3HHecKoro BoenHTaHHa neTH k 7-jieTHeMy B03pacTy yMeiOT 
KaTaTbCB Ha KOHbKax, jibiacax (no pOBHoft noBepxHOCTH h cjia6onepece- 
neHHofi MecTHOcTH), ziByxKOJiecHOM BenocHnene, aepacaTbCB Ha Boae, 
6pocaTb h jiOBHTb mbhh pa3Hbix pa3MepoB, 6eraTb, npbiraTb, BbinojiHBTb 
npocTbie rHMHacTHMecKHe ynpa>KHeHHB h t. a. 

llllCOJIbHblft B03paCT (7 —17 JieT). B UIKOJlbHOM B03paCTe, npHMepHO 

k 12—13 ronaM, 3aBepiuaeTca aHaTOMO-cl)H3HOJiorHHecKoe co3peBaHHe abh- 
raTejibHoro aHajiH3aTopa. C 3Toro B03pacTa nonpocTKH MoryT BbinojiHBTb 

HBH)KeHHfl C TOfi >Ke JlOBKOCTbK), KOOpUHHailHefi H TOHHOCTbK), HTO H 

B3pocjibie (B. C. cPapc^ejib). flocKOJibKy OTHOCHTejibHaa cnjia noapocT- 
kob, Kax y>Ke OTMenajiocb, mo>kct 6biTb AOCTaT ohho BejiHKa, y hhx, no 
cymecTBy, hct npenaTCTBHfi k OBjiaaeHHK) caMofi cjio>KHoft cn opthbhoA 
TexHHKofi. MHorne o6cTOBTejibCTBa (HanpHMep, nerKocTb crpaxoBKH) aaace 
noMoraiOT 3TOMy. rio3TOMy b coBpeMeHHOM cnopTe HepenKH cjiynaH, xoriia 
BbicoT cnopTHBHoro MacTepcTBa b BHnax cnopTa co cno>KHofi Koop^HHa- 
uneft nBH)KeHHtt aocTHraiOT oneHb K)Hbie cnopTCMeHbi (b rHMHacTHKe, 
cJ)HrypHOM KaTaHHH Ha KOHbxax, npbi>KKax b Bony h t. n.). FIpenHTCTBHeM 
3necb HBJi«eTCfl He caM B03pacT, a Heo6xonHMaB zuiHTenbHOCTb o6y4eHHH. 

OnHaxo ABHraTejibHbie xanecTBa (cnnoBbie, cxopocTHbie, BbiHOCJiw- 
BOCTb) h pe3yjibTaTbi b pa3JiHHHoro pona nBHraTejibHbix 3anaHHBX y neTefi 
uiKonbHoro B03pacra nponoiDKaiOT pacrn. 3th H3MeHeHHB npoHexoziflT 
HepaBHOMepHO h zuib pa3Hbix ziBHraTejibHbix KanecTB no-pa 3 HOMy. KpoMe 
toto, cnopTHBHbie pe3yjibTaTbi H3Me hbjotcb b pa3Hbie ronbi 3a cneT 
pa3Horo cooTHomeHHB hx cocTaBjiBiomHX. Ha pnc. 124 noKa 3 aHO, hto 
b oTAenbHbie nepnozibi nacTOTa maroB chhb< aeTCB, TeM He MeHee cxopocTb 
6era pacrreT 3a*cneT yBeziHHeHHB nnHHbi uiaroB. Ecjih npwHBTb npwpoci 
pe 3 yjibTaTOB b ksokjxom B03pacrre 3a lOO^o, to mobcho noncHHTaTb, 3a 

CHeT KBKHX COCTaBJlBIOlHHX B’.TOM HJ1H HHOM B03paCTe paCTyT pe 3 yJlbTaTbl. 

CxeMa, ocHOBaHHaB Ha nojio6Hbix pacneTax, npHBeneHa Ha pnc. 125. 

Oco6eHHO 3HanHTenbHbie H3MeHeHHB b motophkc neTen cBB 3 aHbi c 
nepnonoM nojiOBoro co3peBaHHB (ny6epTaTHbiM nepnoaoM). y aeBOHex oh 
© 6biHHO npnxoflHTCB Ha 11—13 JieT, y MajibHHKOB —Ha 13—15. B 3tot 
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nepnon OTMenaeTCH pe3KHtt CKanoK 

pOCTa. npH 3TOM pa3BHTHe OTnenb- 

Hbix cHcreM h opraHOB nponcxonHT 

HepaBHOMepHO (6bicTpo yBe/iHHHBaeT- 
ch zuiHHa Te/ia, 3aTeM c OTCTaBaHHeM 
npHMepHO Ha 3 Mecaua MbimeMHaa 
Macca h c OTCTaBaHHeM okojio nony- 
rona — Bee). Bo3HHKaK>maa nwenpo- 

nopiXHB B pa3BHTHH OTHeJIbHbIX CHC- 

TeM h opraHOB Tpe6yeT b 3tot nepw- 
on oco6eHHo BHHMaTejibHoro otho- 
LueHHB k noapocTKy. 

JlHiHb nocne nepnona nojiOBoro 
co 3 peBaHHH oTMenaioTCfl 6onbLHHe pa3- 

/IHHHfl B MOTOpHKe Ma/IbHHKOB H ne- 
BoneK. 

Bo 3 pacT 18—30 jieT. 3to Boipacr 
pacuBeTa motophkh nenoBeKa. Hmchho 
b 3tom B03pacTe b nonaBnaiomeM 

6oJIbIIJHHCTBe BHZIOB CnopTa ZieMOHCT- 
pMpyKDTCfl CaMbie BbICOKHe nOCTHXCC- 

hhh. Ha phc. 126 npHBeneH rpac^HK 

(b cTaTHCTMKe nono6Hbie rpac})HKH Ha- 

3 bIBaK)TCH nO/lHTOHflMH) CO CBOnHblMH 
iiaHHbIMM O B03paCTe ynaCTHHKOB 
OJlHMnHHCKHX Mrp. H XOTH OH H3MCHH- 

eTca ot 12 neT (pyneBbie b axaneMH- 
necKOH rpe6ne) no 60—65 neT (Bbie3nKa 
b kohhom cnopTe, cTpenb6a, napyc- 
HbiH cnopT), Bee >Ke b nonaBJiHFomeM 

6oJibuiHHCTBe c/iynaeB 3TOT B03pacT 

nex<HT Mexcny 20 h 30 ronaMH. 

B KaxcnoM BHne cnopTa ecTb B03- 

pacTHOH nnana30H, b kotopom hocth- 
raioTca caMbie BbicoKHe cnopTHBHbie 

pe3y/ibTaTbi. Ha phc. 127 npHBeneHbi 
naHHbie o B03pacTe, b kotopom 448 6ok- 
cepoB CTann neMriHOHaMH onHMnHH- 

CKHX Hrp H HeMriHOHaMH MHpa. AHaJIO- 

rHHHbie naHHbie ecTb h nna npyrwx 
BunoB cnopTa. BwnHO, hto xoth Ha 
rpa(})HKe HMeeTca hctkhh nHK, yxa 3 bi- 

BaiOIIIHH B03paCT, b kotopom 6onbiuaH 
nacTb cnopTCMeHOB nocTHraeT ycnexoB 

(b naHHOM cnynae oxono 26 neT), 
Bee xce 3 Ta 3 aBHCHMOCTb He aBnaeT- 



8 10 12 14 16 18 



8 10 12 14 16 18 



8 10 12 14 16 18 


Bo3pacT,JieT, 

Pmc. 124. 

Bo3paCTHbie H3MeHeHH» MaKCHMaJTbHOfi CKO- 

pocTH 6 era (A), TeMna 6 era (F) h ajikhm 
rnaroB (B) — no B. n. <J>miHHy 

/ — ne 3aHHMaioiaHecj! cnopTOM, II — jaHHMaiomHe- 
c» cnopTOM 


ch oneHb xcecTKOH. H3 Hee 6 binH HCKnioHeHHfl: no 6 enHTenflMH KpynHeHiiiHx 

copeBHOBaHHH cTaHOBHJiHCb h b 18 h b 36 neT. 

B npHHinine, b BHnax cnopTa, Tpe6yioiiiHX 6onbmoH BbiHoenHBoeTH, 
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Bo3paci.jieT 

Pmc. 125 . 

BKJia^ pai^HHiibix 4>aKTopoB b y/iyMUicHMe pe- 
ayjibTaTOB b 6crc b pa3HOM B03pacTc — no 
MaTcyn 


cnopTHBHUx ycnexoB aocTuraioT 

no 3 *ce, neM b Tex Biuax. rae pe- 

UiaiOlIIHMH BBJI5UOTCS CKOpOCTHbie 

xanecTBa. HanpMMep, b nerxoH aT- 
ne Twice cymecTByer Herraa iaBH- 

CHMOCTb: epejLHHH B03P&CT npH3e- 

pOB O.lMMnMHCKMX HTp yBeJIMHMBa- 

eTCsi c poctom jiHCTaHLiHH. B 6ere 
Ha 100 m oh paBeH 22,2 roaa, b 
6ere Ha 1500 m —26,1 roaa, a b 
M apa$OHCKOM 6ere — okojio 31 
rozia. McK.iJOHeHHeM sB.uieTcs ilia* 

BaHwe, rae B03pacT aeMnnoHOB Ha 
KOpOTKMX J3HCTHHIIH5IX (21—22 TOJia) 

npeBOCXOXLMT B03paCT CM.lbHeHUiMX 

CTanepoB (17—18 .ict). 3to o6t»- 

flCHseTcs CBoeo6pa3HeM aanHoro 

BHaa cnopia (nojioaceHwe Jieaca, 

rpeooBaHHs k rttipoaMHaMMMCCKo- 
My COnpOTMB.ieHHIO m t. n.). 

CoBpeMeHHbJH cnopT xapane- 

pH3yeTCB OMOJlOWeHHeM CHJIbHCH- 


uiHx cnopTCMeHOB: b cpenHeM HeMrmoHbi cewnac Monoace, neM b npeac- 


HHe rozibi. 


Bo 3 pacT cTapiue 30 ,ieT. IlpHMepHO c itoto B 03 pacTa (no ohhhm 
noKa3aTejiflM paHbiue, no zipyrMM no3*e) naHHHaiOT CHuxaTbca nBHra- 

TeJlbHbie B03MO>KHOCTH. £0 H3BeCTHOft CTeneHH 3TO KOMneHCMpyCTCH 
TpeHHpOBKOH H OnbITOM (pMC. 128), 


oco6eHHO b BH^ax cnopia co c/io>khom 
T aKTHKOM, rue flBwrareJibHbiw onbn 
MMeeT 6ojibinoe 3 HaneHHe. 

HaM6o/ibinee 3HaHeHHe iiJia coxpa- 

HeHMH ABHraTenbHbIX B 03 MO)KHOCTeH 

M 3,aOpOBbfl MMeeT TpeHHpOBKa B B03- 

pade CTapiue 40 ;ieT, xorzia npoMC- 

XO.UHT nocTeneHHoe CHMaceHwe (JjyHK- 

UHOHaJIbHblX B03MO)KHOCTeH OpraHM3- 
Ma. PauMOHanbHbie 3aHflTns (J)H3MMe- 

ckmmm ynpaacHeHMAMM MoryT 3aTop- 
M03MTb npouecc CTapeHMA npwMepHO 

Ha 10—15 JieT. 

59.5. BmiaHMe B03pacia Ha 
3Cpcp©KT 06 yH 8 HMfl M TpeHMpOBKM 



B 3tom naparpa(J)e yace oTMena- p*c. 124. 

JTOCb, HTO HayneHHe B03MO)KHO JlHUib Bo3pacT ynacTHHKOB o.iHMnnflcmx Hrp 

Torzia, Kor^a ziocTMTHyTa onpeiieneH- 1924— \96S rr. (j\. Mhoicb): 

Q — MyXXHH^l, 6 — XCRKUHN H. Ilo tfrCUMCCC — 103- 

Haa CTeneHb 3pe;iocTH opraHM3Ma. p»ct. no opamiaTe — mc.io cnoprcMeiioa 









HMeiOTCfl BeCKHe OCHOBaHHH CHH- 
TaTb, HTO B 5KH3HH nejioBexa eCTb 

TaKHe nepHo;u»i, xorzia o6yneHHe 

OnpejieJieHHblM HBHXCeHHHM HJIH 

TpeHHpoBKa onpe^eneHHbix xa- 
necTB ocymecTBJiaeTca ycneuiHee 
Bcero. B HeicoTopbix cjiynaax cno- 
co 6 HOCTb k HayneHHio onpejiejieH- 

HblM HBH5KCHHHM HJIH (JjOpMaM no- 

BeaeHHH C B 03 paCT 0 M MOXCeT 6bITb 

pa3Ko CHHxceHa hjih aaxce BOBce 
yTpaneHa. riepHOflbi xch3hh, Han6o- 
;iee 6^aronpHaTCTByiomHe oBJiazie- 

HHK) OnpeaeJieHHblMH JIBHaceHHH- 

mh, nBHraTejibHbiMH KanecTBaMH 



15 20 25 30 35 40 45 


Pmc. 127. 

rio.iHroH 3HaneHHft B03pacTa, b kotopom 6ok- 

cepbl CTaHOBHJTHCb HeMnHOHBMM MMpa H OJIHM- 
nHHCKHX Hrp. KoJIHMeCTBO CIlOpTCMeHOB, Bbl- 

HrpaBiiiHx HeMimoHaTbi b 26 jieT, npHHjrro 
3a 100% (no KHanny) 


hjih (JjopMaMH noBelieHHH, Ha3bma- 

lOTCfl CeHCHTHBHbIMH nepHo/iaMH. 


y>Ke rOBOpHJIOCb O TOM, HTO ZieTH, BbipOCLUHe B OTpblBe OT nenoBe- 

necKoro o6mecTBa, He yMe/iH xoziHTb «no-HejioBeHecxH». OBJiajieHHe 

HaBbIKOM np»MOXO>KJieHHH 3aTHrHBaJIOCb y HHX 3aTeM Ha HeCKOJIbKO JieT. 

ZleTH, rjiyxne ot poaqjeHHa, xotopbim 3aTeM yziaBajiocb BepHyTb cjiyx, 
c 6o;ibiiiHM TpyaoM OBjiazieBajiH penbio. A cjienbie ot poacjieHHa, ecjiH 
y hhx BOCCTaHaBJiHBajiocb 3peHHe b B03pacTe CTaprne 3 JieT, 3aTeM ziojirne 
rozibi He mohih ycneuiHO cnpaBJiaTbca c 3aaanaMH, Tpe6yioiiiHMH Tax 
Ha3bmaeMoft rna30jiBHraTejibHoft xoop/iHHauHH (HanpHMep, noBHTb Man). 

B onbiTax Ha ^chbothbix 6bino noica3aHO, hto y hhx cymecTByeT 
cneiiHajibHan fJiopMa o6yneHHa, xoTopaa nojiynnna Ha3BaHHe HMnpHHTHHra 
(«3aneHaTjieBaHHe»). Oco6eHHOCTb ee coctoht b tom, hto cooTBeTCTBy- 
lomaa jiBHraTejibHaa peaxuna noaBjiaeTca cpa3y, xax 6bi b totobom BHae, 



Bo3pacT 


Pmc. 128. 

TeopeTHHecKaa cxeMa, HJunocTpwpyiomaa H3- 
mchchhg B03M0*H0CTett aBHraTejibHoro anna- 
paia (A) h npHo6peTeHHorp onbiTa ( B) c bo 3- 
pacTOM (no Be/icJjopziy). 

B rex cjiynaax, coma AiHraTejibHuft onuT HMeeT 6o/ibUioe 
laaecHae (HanpHMep, a iwjiax cnopTa co cjioxhoA takth* 
■ol), cHNscHae naaraTejibHux iotmoxhMtcA lOMneHCH* 
pyerea aoipocniHM onuTOM 


eCJIH TOJIbXO CTHMyJI, BbI3bIBaKHHHH 

3Ty peaxuHio, npezu>aBJiaeTca b 
cTporo onpeziejieHHbiH nepnofl acH3- 
hh. HanpHMep, arHaTa xoziaT no- 
BCiojiy 3a CBoen MaTepbio. Oxa3bi- 
BaeTca, hto ohh xoaht Tax )xe 

HeoTCTynHO 3a juo6biM ziBHxcymHM- 

ca o6T>eKTOM, xoTopbin BnepBbie 

HaXpblJI HX CBOeH TeHbK). 3 to mo- 

xceTb 6biTb mo6oe jxpyroe xchbot- 
Hoe, nejiOBex hjih jx aace motouhxji. 

06 yneHHe (HMnpHHTHHr) 3 jiecb 

npoHcxoAHT MrHOBeHHO, nocjie 

nepBoro ace npezi'bHBJieHHa. Ho 
npoHCxonHT oho TOJibxo b CTporo 

onpe/iejieHHoe BpeMa nocjie po>x- 
AeHHa. Ecjih 3T0 BpeMa npoxo^HT, 
arHeHOK TepaeT cnoco6HOCTb o6y- 
naTbca 3TOH (JiopMe noBezieHHa h 

yace He nonzieT hh 3a xeM (b tom 
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HHCJie H 3a CB 06 H MaTepbio). HeH3- 

BecTHO tohho, cyiiiecTByeT jih nono6- 

Haa pa3HOBHHHOCTb HayneHH» y neno- 

BeKa. HeKOTopbie HccnenoBaTejiH no- 
jiaraioT, hto cymeciByei. HanpHMep, 
ecTb ziaHHbie o tom, hto yjibi6ica no- 

BBJiBeTCB y pe6eHKa Ha ocHOBe HMnpwH- 
THHTa B B 03 paCTe OKOJIO LLJeCTH He- 

jiejib ot pony. 

K coacajieHHio, b HacTosmee BpeMs 

MaJlO H3BCCTHO O TOM, B KaKOM B03- 

pacTe uenecoo6pa3Hee Bcero 'ocBan- 

BaTb Te HJ1H HHbie iXBH^ceHHfl. 

Hto KacaeTcsi tpchhpobkh nBHra- 
TejibHbix KanecTB, to h 3necb ecn> 
aHanorw ceHCHTHBHbix nepnonoB. 
CxonHafl TpeHwpoBKa b pa3Hbix bo 3 - 

pacTax npHBoziHT k HeonHHaKOBOMy 
pocTy pe3yjibTaTOB (pnc. 129). 


ceHCHTHBHbix 




a> 


30 


50 fleT 


§ 60. 0co66hmoctm motopmkm 


MC6HU1MH 


O 


20 


70 /ieT 

80 flei 


10 


iiBHraTejibHbie bo3moahocth (mo- 

TOpHKa) A'eHUJHH H MyHCHHH HMdOT 

onpene^eHHbie pa3JiHHHH. Ohh bw- 


20 30 40 50 60 70 80 

MflK AO TpeHMpOBKM,MJV4<r MHH 


Pmc. 129. 


BeAHHHHa npwpocTa pe3yjibTaiOB npw Tpe- 


\/ 3 BaHbI 6MO^OrHHeCKHMH H COUHaJlbHO- 

10 20 30 40 50 60 70 80 ncHxoJiorHHecKHMH npHHHHaMH. 

MflK AO Tp8HMpOBKM,MI0<r MHH Pa3JlHHHH B MOTOpHKe HCBOHCK H 

MaJIbHHKOB pa3BHBaiOTCfl nocTeneHHO. 
Pmc. 129. V’)Ke B 3-JieTHeM B03paCTe MaJlbHHKH 

BeAHHHHa npwpocTa pe3yjibTaTOB npw Tpe- B cpeHHeM npeBOCXOnflT CBOHX CBep- 
a-°ap»pocT P c”o.° u M , “.°,«T. C ( T n e o .6cu.c« - C™HU B JlBHratejlbHWX 3aflaHHSIX, Tpe- 

pacT, no opjwnaTe — BejiHMHHa npiipocTa. 3a 100% 6\TOIHHX npOHBJieHHH CH.lOBblX H CKO- 

npHHAT HaH6onbinHft npnpocT chjiobmx xaiecTB y _ 

MyxiHH. no T. XeTTHHrepy); pOCTHblX KaHeCTB (OpbDKKHX, Oere H3 

oo 6c opT. f ..Tc- n n1c« CKopocTb h ap.). V hmx paHbiue ycTa- 

hhpobxh; QH<t>pu Ha rpa<|>Hxe — B03P8CT HcnuTyeMbix, HaBJIHBaeTCB HaBbIK MeTaHHfl. ECTb, 
AHaroHajibHa* jihhhh cootbctctivct otcvtct»hk> non- _ _ 

pocTa, t. e. paBHUM pesynbTaTOM 40 m nocnc TpeHH- OilHaKO, OCHOBaHHB XiyMaTb, HTO 31 H 
POBKH). BH 4 HO, ito b BoapacTc 70 -80 aer rpeHH- pa3JlHHHfl BbI3BaHbI B 6oJIbIUeH CTeneHH 

poBra nosTH hc BfanuBaeT npnpocra MflK (no 

X KHyTTreHy) COUHaJlbHO-nCHXOJlOrHHCCKHMH, a He 

6 HOJ!OTHHeCKHMH (})aKTOpaMH: MaJlbHHKH TflrOTeiOT K «MV)KCKHM» Hl"paM, 
B 6oJlbUieH CTeneHH CnOC 06 CTByK)UlHM pa3BHTHK> MblineHHOH CHJlbl H 

cKopocTHbix KanecTB. Hao6opoT, neBOHKH b nouiKOJibHOM B 03 pacTe npe- 

BOCXOnHT MaJIbHHKOB B Tex flBHTaTeJIbHblX 3anaHHBX, KOTOpbie THnHHHbl 

nJTH hx nrp (HanpHMep, b npbDKKax co CKaKajiKon). 

B nepHon nonoBoro co3peBaHHB neBOHKH noHTH cpaBHHBaiOTCfl c 

MajibHHKaMH b BbinojiHeHHH nBHraTejibHbix 3anaHHfl, Tpe6yjouiHX npe* 

neJIbHbIX npOHBJieHHft CKOpOCTHO-CHJIOBbIX KanecTB H BbIHOCjTHBOCTH, HO 

nocne 3 toto nepnona pa3JiHHHfl Me»cny nojiaMH nocTuraioT'MaKCHMajibHbix 

BejiHHHH. Han6ojiee cymecTBeHHaa pa3HHua b pa3BHTHH motophkh y 


HHpOBKe B pa3HOM B03pacTe: 
a — npnpocT chjiobux xaiecrB (no a6cimcce — aos* 
pacT, no opAHitaTc — aenHHMHa npnpocTa, 3a 100% 
npHHBT naHOojibuiHit npnpocT chaobux raiecTB y 
NtyxiHH. no T. XeTTHHrepy); 

6 — npnpocT MI1K (no a6caHCce — MflK ao Tpe- 

HHpOBKH, MJl/lfMHH); HO Op 4 HH 8 Te — HOCJie Tpe- 
HHpOBKH; QH(t>pU Ha rpa<t>HKe — B 03 paCT HCDUTyCMblX, 
AHaroaajibHaa jihhhi cooTBCTCTayeT oTcyTCTBHio npH- 
pocTa, t. e. paBHbiM pe 3 yjibTaTOM 40 h nocne rpeHH- 
POBKH). BH 4 HO, ITO B B 03 paCTC 70 —80 4 CT TpcHH- 
pOBra noMTH He BU 3 UBaeT npHpocTa MflK (no 

X. KHyTTreHy) 
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MJOKHHH H 5KeHlUHH COCTOHT B TOM, 

hto nocjie nepnona noJiOBoro co 3 pe- 

BSHHH ABHraTeJIbHbie JIOCTHXCeHHH 

lOHomeH nponoji>xaioT pacTH eme 
HecKOJibKO neT na>Ke 6 e 3 cneunajib- 
hoh TpeHHpoBKH, a y neBymex, ecjiH 
ohh He TpeHHpyioTCfl, poct pe 3 yjib- 
TaTOB npexpamaeTca. HanpHMep, 
20 -JieTHHe iohohih 6 eryT jxuctslh - 
iihk> 100 m b cpe/meM 6 bicTpee, 

neM 15 -JieTHHe hjih 17 -JieTHHe. 
JXeByuiKH ace b 20 neT noKa 3 biBaioT 
xynniHe pe 3 ynbTaTbi, neM b 15 JieT 
(pa 3 yMeeTca, ecjiH ohh b 3 tot npo- 
MeacyTOK BpeMeHH He TpeHHpo- 

BaJIHCb). 

Bo Bcex B 03 pacTHbix nepHonax 
neBOHKH He ycTynaioT ManbHHxaM 

no KOOpnHHaUHOHHbIM B03M05K- 

hocthm, a no th 6 kocth npeBoexo- 
n»T hx. Kax npaBHJio, neBymxH 

/iyniiie BbinojiHjnoT nBHxceHHn Bbi- 
pa3HTejibHoro xapaKTepa (HanpH¬ 
Mep, THna xynoxcecTBeHHOH THMHa- 

cthkh). 

IlpHpOCT pe3yJlbTaTOB B CHJIO- 


D (km) 



- MyWHHHbl 

-MeHLUMHbl 

Pkc. 130. 

MHpOBbie peKOp/lbl MJOKHHH H XCeHlIlHH B BMAaX 

cnopTa uHKJiHHecKoro xapaKTepa Ha 1 HHBapa 

1977 r.: 

ITo aGcuncce — BpeMH. no opaHHaTe — awcTaHUHa 


Bbix ynpa>KHeHH»x y >xeHiuHH npo- 

hcxoziht MenneHHee, hqm y MyxcHHH (cm. pnc. 129, a), to >xe xacaeTca 

pe3ynbTaTOB b ynpaxcHeHHax Ha BbmocjiHBocTb. 

B conocTaBjweMbix BHjiax cnopTa pe 3 yjibTaTbi xcemmiH (HanpHMep, 
MHpOBbie pexopabi) moxe, hqm y My>KHHH, b cpenHeM Ha 11 —15% (pnc. 130). 
^CeHmHHbi He 3aH hmeiiotch Taxcenoii aTjieTHKOH, enHHo 6 opCTBaMH (xpoMe 
cJjexTOBaHHa Ha pannpax), npbi>KxaMH Ha jibDxax, npbixcxaMH c rnecTOM, 
cnopTHBHoft xozn> 6 oH, HexoTopbiMH HrpaMH {xoxxeft, (J)yT 6 on, MeTaHHe 

MonoTa). Bee npyrnx cHapanoB ana MeTaHHfi y hhx chhxcch. B BHnax cnopTa 

UHKJiHHecKoro xapaKTepa h b crpejib6e H 3 Jiyna n;ia aceHmHH orpaHHHH- 
BaeTca nJiHHa nHcraHimH. 


§ 61 . flBuraTe/ibHbie npeAnoHTem/m 

/XBHraTejibHbie acHMMeTp hh . y 6 ojibiiiHHCTBa Jiionefi cymecTByiOT 
CTOHKne nBHraTejibHbie npennoHTeHHa b BbinojiHeHHH nBHHceHHft onpene- 

neHHott pyxofi, Horofi, b o^Hy H3 ctopoh h t. n. He roBOpa yxce o 

npeHMymecTBeHHOM npHMeHeHHH onHoft H3 pyx, b xanecTBe npHMepoB 
mohcho Ha3BaTb: neneHHe hot Ha MaxoByio h TonHxoByio, BbinonHeHHe 

nOBOpOTOB B THMHaCTHXe HJIH npHCMOB B 6opb6e B OJIHy H3 CTOpOH, npaBO- 
HJIH JieBOCTOpOHHHft XBBT KJHOHIKH, JlblXaHHe npH njiaBBHHH KpOJieM, 

«npHiienbHbifi» rna3 b cTpejib6e h t. n. Taxne nBHraTenbHbie acHMMeTpHH 
cymecTByiOT h b 6biTOBbix nBH^xeHHHx. HenoBex BbinojiHHeT MHorne H3 
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hhx Bceraa onHoft h Toft )xe pyxoft, b OAHy h t> >kc cTopoHy, xoth HHxoraa 
3TOMy cneimajibHO He yHHJica. 

flBHraTenbHoe npeAnoHTeroie oahoA H 3 ctopoh Tena b Hayxe 0603- 
HanaeTCH tcpmhhom jiaTepanbHoe noMHHHpoBaHHe. 
npeAnoHHTaeMaa CTOpOHa hjih xoHenHOCTb Ha 3 biBaeTca AOMHHaHT- 
h o ft. JIioah, y KOTOpbix jiaTepam>Horo AOMHHHpOBaHHH HeT, Ha 3 bma- 
FOTCH aM6HfleKCTpHKaMH (ot JiaT. «aM6» — 06a, 
«AexcTp» — npaBbifi, GyxBajibHO — c zujyMH npaBbiMH cTopoHaMH). 

npHMepHo 95% jiiOAefi b Cobctckom CoK)3e — npaBiiiH. 3 th naHHbie 
He coBceM TOHHbie, Tax xax HeToneH xpHTepnft, no KOTopoMy nenoBexa 
othocht k jieBinaM hjih npaBinaM (HanpHMep, nenoBex nmneT npaBOfi 
pyxoft, a MeTaeT JieBoft. Kyna ero othccth — k JieBinaM hah npaBinaM?). 
npHMepHo y 75% niOAeft AOMHHaHTHbiM HBjiaeTCH npaBbift rjia 3 . y 

6ojibuiHHCTBa Benymeft (MaxoBofi) oxa3biBaeTca npaBaa Hora. FIoBopoTbi 
6ojibinHHCTBO npennoHHTaeT nenaTb b jieByio CTopoHy. 

y OTcrajibix b CBoeM pa 3 BHTHH nneMeH (HanpHMep, y a6opHreHOB 
ABCTpajiHH, nanyacoB H 3 necHbix paHOHOB Hoboh rBHHen), a Taxace y 
jiK>neft xaMeHHoro Bexa (npn H 3 yneHHH opyAHft hx Tpyna) HccnenoBaTejiH 
o6Hapy>KHJiH npHMepHo paBHoe xoahhcctbo npaBineii h neBinefl. 3 th h 
A pyrne AaHHbie no 3 BOJiHJiH BbiABHHyTb rnnoTe 3 y, hto npHMepHo 25% 
nioneft poxnaiOTca npaBopyxHMH, 25% — jieBopyxHMH, a 50% — aM6nnex- 
CTpnxaMH. 3 aTeM non bjihbhhcm ceMefiHoro BocnnTaHHH Bee aM6naex- 
ctphxh h 66jibinaH nacTb jieBinett CTaHOBHTCH npaBinaMH. 

McTopHnecxH Tax cjiohc Hiiocb, hto npaBaa pyxa H3AaBHa npH3HaBa;iacb 
Benymeft (3To nonAep>XHBajiocb pejiHrno3HbiMH xyjibTaMH*, b cpenHHe Bexa 

cHHTajiocb,HTO npaBaB pyxa— ot 6ora, a JieBaa— ot nbHBOJia. Mhxbh 3 huhji 

b McnaHHH npecnenoBana jieBiuefi). Hnxaxnx o6i>exTHBHbix ocHOBaHHfi juib 
Taxoro npezniOHTeHHH HeT (xpoMe TpajiHUHii, ecTecTBeHHo). IloaTOMy npw 
o6yneHHH neTen c hbho Bbipa>xeHHofi jieBopyxocTbio yMeHHio nojrb30BaTbca 
CTOJiOBbiMH npH6opaMH, nncbMy h t. n.. cnenyeT pa3peinaTb nenaTb 3 to 

AOMHHaHTHOH pyxofl: 3to ycxopHT nponecc o6yHeHH«. JIiojih c jiomh- 

HaHTHOH neBOH pyxofi He OTJiHnaiOTCfl ot npyrnx hh no ncnxHHecxHM, hh 
no nBHraTejibHbiM noxa3aTejiaM. B cbocm 6ojibinHHCTBe jicbluh npH6jiH- 
>xaiOTCH x aM6HjiexcTpHxaM, hto o6T>HCHHeTCH 6ojiee uihpoxhm Hcnom>- 
30BaHHeM npaBoft pyxn b paHHeM neTCTBe (non bjihhhhcm no6y>xneHHfl 

B3pocnbix h TOBapnineH). 

JlaTepajn>Hoe noMHHHpoBaHHe ycTaHaBjiHBaeTca nocTeneHHO b nponecce 
pa 3 BHTHH pe6eHxa. BocnHTaHHe b paHHeM neTCTBe Mo>xeT 3 aTyineBaTb 
Hcnojib30BaHHe «CBoeft» CTOpOHbi b ABH>xeHHflx. FIo3TOMy npH o6yneHHH 
aCHMMeTpHMfHbIM JJBH>KeHH5IM (HanpHMep, npbOXXaM C nOBOpOTaMH B 

rHMHacTHxe, (JmrypHOM xaTaHHH Ha xoHbxax, npbnxxax b Bony, axpo6a- 
THxe) TpeHep nonweH npenBapHTejibHO BbiHBHTb npennoHHTaeMyio CTopoHy 
noBopoTa. flna 3Toro Hano noTpaTHTb Hecxojibxo 3aH«THfl, o6yna5i 
AeTeft nepBOHana/ibHO noBopoTaM b o6e CTopoHbi. 

B eAHHo6opCTBax h cnopTHBHbix nrpax jicbiuh h b oco6chhocth 
aM6HAexcTpnxH HMeiOT HexoTopbie npeHMyinecTBa. npeHMymecTBO JieB- 
ineft oOtacHHeTCH rnaBHbiM o6pa30M HexoTopoft HenpHBbiHHocTbio BeneHHB 

CnopTHBHOft 6opb6bI C HHMH. 3tO npHBOAHT X TOMy, HTO CpeAH CHJIb- 

HeHiuHX 6oxcepoB h ^exTOBajibiiiHXOB aoah neBinen oneHb Bbicoxa — nopofl 
npeBbiinaeT 30%. 
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YMeHHe BbinojiHHTb Bee TexHHnecKHe neHCTBHH b o6e CTOpOHbi — 
npH3HaK 6ojibiuoro MacTepcTBa b BHnax cnopTa, CBH3aHHbix c Henocpen- 
CTBenHbiM npoTHBOOopcTBOM npOTHBHHKOB. K co>KajieHHK), Taxoe Macre- 

Pctbo BCTpenaeTCH He Hacro: okojio 95% MacrepoB cnopTa no (J)yT6ojiy, 

6acKeT6ony h BOJien6ojiy BbinojiHaioT ocHOBHbie TexHHnecKHe nefiCTBHa 
(ynapbi no BopoTaM, 6pockh b Kop3HHy, HananaiomHH ynap) jiHiiib c 
onHOfl Horn hjih pyKH. Mctophh cnopTa HacHHTbmaeT HeMajio npHMepOB 
npaKTHHecKoro OTcyTCTBHH HBnraTejibHbix acHMMeTpnfi y CHJibHefiuiHX 
cnopTCMeHOB (coBeTCKHH BOJien6onHCT K. PeBa, 6pa3HJibCKHft cJ)yT6ojiHCT 
Ilene). OnbiT n cnennajibHbie HCCJienoBaHHa noKa3biBaiOT, hto ocHOBbi 
ziBHraTenbHOH «ABycTopoHHOCTH» Hano 3aKjianbiBaTb y>Ke Ha paHHnx 
3 Tanax o6yHeHHH cnopTHBHoft TexHHKe, ynejiaa paBHoe BHHMaHne BbinoJi- 

HeHHK) Bcex TeXHHHeCKHX neHCTBHfi B o6e CTOpOHbi. 

ilpyme ziBHraTejibHbie npezinoHTeHHfl npoaBjunoTca b Bbi6ope «jihh- 
Horo» TeMna BbinojmeHHa nBH>KeHHfi, hx ckopocth, npocTpaHCTBeHHofi 

npOTJOKeHHOCTH H Zip. MHOrHe H 3 3 THX XapaKTepHCTHK OKa 3 bIBaK)TCH OHeHb 

cTa6HnbHbiMH h xopoino BOcnpoH3BonaTca nepe3 HecxojibKo neT >kh 3 hh. 

npennonaraeTCH, hto ohh CBjnaHbi c jiHHHOCTHbiMH xapaKTepncTHKaMH 

nenoBeKa (tskhmu, HanpHMep, Kax 3KCTpaBepTHpoBaHHOCTb). 


TnaBa XII 

CflOPTI/IBHO-TEXHI/IHECKOE MACTEPCTBO 

§ 62. noKa3aTe/ii/i TexminecKoro MacTepcTBa 

TexHHHecKaa nonroTOBJieiiHOCTb (hjih, npyrHMH cnoBaMH, TexHHHecxoe 
MacTepcTBo) cnopTCMeHOB xapaKTepH3yeTCH tcm, hto yMeeT nejiaTb 
cnopTCMeH h Kax oh BJianeeT ocBoeHHbiMH neHCTBHHMH. 

B nepByio rpynny noKajaTejien bxoaht: a) o 6 beM; 6 ) pa 3 HOCTOpOH- 

HOCTb; b) paiXHOHaJIbHOCTb TeXHHHeCKHX neHCTBHH, KOTOpbie yMeeT Bbl- 
nOJIHHTb CnopTCMeH. Bo BTOpyK): a) 3 (j)(] 3 eKTHBHOCTb, 6 ) OCBOeHHOCTb Bbl- 
nojiHeHHH. 

62.1. 06t>eivi TexHHnecKOM nonroTOB/ieHHocTH 

06beM TexHHHecKOH nonroTOBjieHHOCTH onpenejiaeTca hhcjiom tcxhh- 
necKHX zieHCTBHH, KOTopbie yMeeT BbinojiHHTb hjih BbinojiHaeT cnopTCMeH. 

B 3tom cjiynae TexHHKy o6biHHo oneHHBaiOT no (JiaKTy ncnojiHeHHa 

(BbinojiHHJi — He BbinojiHHJi, yMeeT — He yMeeT). 

Pa 3 JiHHaiOT o6llihh h copeBHOBaTejibHbifi o 6 i>eM TexHHHecKOH nonro- 
TOBJieHHOCTH . 06ihhh o 6 i>eM xapaKTepH 3 yeTca cyMMapHbiM hhcjiom 

TeXHHHeCKHX AeHCTBHH, KOTopbie OCBOeHbl naHHblM cnopTCMeHOM; c o - 
peBHOBaTejIbHblfi o6l>eM — HHCJIOM pa3JIHHHbIX TeXHHHeCKHX 
aeHCTBHH, BbinOJIHHeMbIX B yCJlOBHHX COpeBHOBaHHH. TaK, HanpHMep, 

rHMHacTbi — MacTepa cnopTa MOKnyHapoziHoro Kjiacca yMeiOT BbinojiHHTb 

Ha KaxcnoM H 3 CHapaaoB (xpoMe onopHoro npbDKKa) 120—200 3 jieMeHTOB. 

TaKHM o6pa30M, Ha Bcex rnecTH CHapanax rHMHacTbi ‘Bbicoxoro Kjiacca 
MoryT BbinojiHHTb npHMepHO 750—1000 pa3JiHHHbix 3jieMeHTOB. TaxoB 
TnnHHHbiH o6mnfl o6beM TexHHHecKOH nonroTOBJieHHocTH rHMHacrra Bbi- 


coKoro Knacca. Ha oahhx copeBHOBaHHHX 


KOHeHHO, 


BbinOJIHHeT Bee 


CopeBHOBaTenbHbifl o6t>cm 3HaHHTejibHo MeHbiiie 


3th 3jieMeHTbi cpa 3 y. 

o6mero. B Apyrax BHAax cnopTa, HanpHMep 

XOTfl TCXHHKa 6opb6bI (b HaCTHOCTH, BOJIbHOfl) HaCHHTbIBaeT CBblUie 

npweMOB, 6ojibiiiHHCTBO BeaymHX 6 opixob BJiaAeeT b coBepuieHCTBe jumib 

(HepeUKO JlHUlb ohhhm- 


6opb6e, cxoAHax KapTHHa 




He6onbuiHM 


hhcjiom aTaxyioiuHX 



eftCTBHfi 


ziByMH, Ta6ji. 12). 3to, kohchho, He 03HanaeT, hto KBajni(J)HiXHpoBaHHbie 

6opm>i yMeiOT BbinojiHXTb TOJibKO 3 th Aefic tbhb; B CXB3TKaX CO CnopT- 

CMeHBMH HH3KOfi KBaJlH&HKaUHH OHH MOryT IlpOAeMOHCTpHpOBaTb 6oJIb- 


LUOfi o6beM TeXHHHeCKHX neflCTBHfl 


iHaxo b pemaioiiiHX noeAHHxax ohh 


OT^aiOT npeanoMTeHMe jiHiiib H3Jiio6jieHHbiM npneMaM (Ta6/i. 13). 

T a 6 ji h u a 12 

CopeBHOBST€JlbHbIM oObeM TeXHHWeCKOH IMWOTOBJieHHOCTH HJieHOB c6opHOM KftMUH Hj CCCP 

1964 r. no BOJibHoft 6opb6e (H3Jiio6jieHHbie aTaicyioiiiHe zichctbh« b CToiree 

AaHHue 48 HejioBeic) 


CopeBHOBaTejibHbifi o6i>eM tcx- 
HMHeCKOft nOJirOTOBJieHHOCTM 
(HHCJIO H3Jlfo6ilCHHUX 

npwe mob) 


i-T 


l 1 '. 1 




O^HH 


A»a h 6ojibine 


--———.— -—-——- 

Tpynnu npwcMOB 

... 

Kojihm. 

CnOpTC MCHOB 

BpOCOK H3KJIOHOM 

23 

BpOCKH «MejIbHHUCft» 

10 

Apyrne TexHHHecxHe jighc tbhh 

• 

BpocKH HaKJioHOM h apyrHe 

10 

EpocKH «MejibHHueii» h zipyrne 

1 


47,90 

20,83 

4,16 


20,83 

2,08 


. . 


T a 6 ji h u a 13 

TeXHHHtCKHt HeHCTBHH B CTOftKt, BbinOJlHeHHbie COB6TCKHMH 6 opl|BMH BOJlbHOTO CTBJIB 

Ha XVIII OjiHMnHiicKHX Hrpax (Tokho, 1964 r.). 


Tpynnu npwc mob 

OueHKa 

i 

BbinOJIHCHHUX TCXHHHeCKUX 
4cttcT»Hft b 6a^jiax 

Bcero 

npMCMOB 

■ 

L 

% 

i 

2 

3 

Tyuic 






— 



ricpeBOflw b napTep 

7 




7 

8,9 

nepeBOAbi b napTep c 3axBa- 







TOM HOT pyKaMH 

23 




23 

19,6 

BpocKH H3KJIOHOM 

5 

17 

4 

2 

28 

35,3 

BpOCKH «MeJIbHHIieft» 


7 


2 

9 

11.4 

C6HBaHHB 

7 

1 



8 

10,1 

Apyrne npweMbi 

4 




4 

5,1 

M t o r o npneMOB 

| 46 

25 

4 

4 

i 

79 



62.2. Pa3HOCTOpOHHOCTb TeXHMHeCKOM nOflrOTOB/ieHHOCTJd 


Pa3HOCTopoHHOCTb xapaKTepH3yeTCH CTeneHbio pa3Hoo6pa3HB nBHra- 

KOTopbiMH BJianeeT cnopTCMeH hjih KOTopwe oh 


TeJIbHbIX 


eiiCTBHft 


npHMeHBeT Ha copeBHOBaHHxx. Cootbctctbchho h 3 ziecb BbmejunoT o6iuyio 
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HJIH COpeBHOBaTenbHyiO pa3HOCTOpOHHOCTb. TeXHHHeCKHe aettCTBHfl, oc- 

BoeHHbie cnopTCMeHOM, MoryT npHHaane>KaTb k oaHoft rpynne (HanpHMep, 
b BOJibHOfi 5opb6e — 6 pockh c 3 axBaTOM pyxaMH 3a pyKH h TynoBHme 
npoTHBHHxa) hjih k pa3HbiM rpynnaM ( 6 pockh c 3axBaTOM pynaMH 3a 
Horn npOTHBHHKa, c aeficTBHeM HoraMH Ha Horn npoTHBHHKa h ap.)* 
B nocjieaHeM cjiynae pa 3 HOCTOpOHHOCTb TexHHHecKofl noaroTOBaeHHOCTH 
cnopTCMeHa Bbime. Y 6 oaee pa 3 HOCTopoHHHX b TexHHHecKOM OTHomeHHH 
cnopTCMeHOB 6 oaee rapMOHHHHa h <i)H3HHecKafl noaroTOBaeHHocrb, b 
nacTHOCTH Tonorpacjaw cnabi. 

06beM H pa3 HOCTOpOHHOCTb TeXHHHeCKOft noarOTOBJieHHOCTH HBJ1H- 
IOTCH BavKHbIMH nOKa3aTeJ!BMH MaCTepCTBa CnopTCMeHOB, OC 06 eHHO B Tex 

B.naax cnopTa, rae HMeeTca 6 oabiuoft apceHaa TexHHnecKHX aeftcTBHft 
(nrpbi, eaHHo 6 opcTBa, rHMHacTHxa, {JmrypHoe xaTaHHe Ha KOHbxax nap.)* 

62.3. PaUHOHa/IbHOCTb T 6 XHMKM 

PauHOHaabHOCTb TexHHnecKHX aeftCTBHft onpeaeafleTca B03M0>KH0CTbK> 

aCXTTHHb Ha HX OCHOBe BbICIlIHX CnopTHBHbIX pe3yJIbTaTOB. PauHOHaabHOCTb 

TexHHKH — ito xapaKTepncTHKa He cnopTCMeHa, a caMoro cnoco6a Bbi- 
noaHeHHJi aBH>KeHHH, ncnoab3yeMoft pa3H0BHaH0CTH tcxhhkh. Ta nan HHaa 
TexHHKa MO>KeT 6biTb 6oaee huh MeHee paunoHaabHott (HanpnMep, npn 
naaBaHHH BoabHbiM cTuaeM caMbiM paunoHaabHbiM cnoco6oM oxa3biBaeTCB 
Kpoab, xotb naoBuy BOBce He B036paHHeTCH aio6ofi apyrott cnoco6). 
B hctophh noHTH xavKaoro Bnaa cnopTa 6bian nepnoabi cMeHbi ouhhx 
cnoco6oB BbinoaHeHHH aBH>xeHHtt apyrnMH, 6oaee paunoHaabHbiMH. Hhkto 
H3 KBaan(t)HUHpoBaHHbix cnopTCMeHOB He Hcnoab3yeT ceftnac 6pacc Ha 
cnHHe h 6aTTep<t>aflfi — b naaBaHHH, HeTbipexuia>KHbifi nonepeMeHHbiW 
xoa — b abDKHbix roHKax, noBopoT nayroM h noaynayroM — b ropHoabDK- 
hom cnopTe, cnoco6 «HO>KHHUbi» — b npbi>KKax b BbicoTy h «cornyB 
Hom» — b npbi>KKax b aaHHy, 6oabUJOtt o6opcrr Ha nepeKaaauHe c coxpa- 
HeHHeM nporHyToro noao>KeHHa Teaa b TeneHne Bcero o6opoTa — b thm- 
HacTHKe (pnc. 131). 3th cnoco6bi an6o Hcne3aH BOBce, an6o Hcnoab3yK>TCH 

ToabKO npn o 6 yneHHH HaHHHafomnx. 

PauHOHaabHOCTb TexHHHecKnx aeftcTBHfi onpeaeaaeTCfl caeayioujHM 
o6pa30M. B npbi>KKax b Bbicory (pnc. 132) pe3yabTaT (H) 33 bhcht ot: 

hy — BbicoTbi ueHTpa T«^cecTH (LIT) Teaa b momcht OTpbiBa ot 3eMan; 

h 2 BbicoTbi noai>eMa UT Teaa b npbnKKe (BbicoTbi noanpbirHBa- 
hhs); 

/»3 — paccTO«HHB ot UT Teaa ao naaHKH b momcht nepexoaa nepe3 
Hee: 

H = h\ + h 2 — ^3 

B cnoco 6 e «((>oc 6 »opH» h x MeHbuie, neM b apyrnx cnoco 6 ax npbi>KKa 
(raaBHbiM o6pa30M, 3a cneT Maxa He npHMOft, a corHyTOft Horott), ho h 2 
6 oabuie H3-3a 6 oaee BbiroaHbix ycaoBHft OTTaaKHBaHHa. B pe 3 yabTaTe 
BbicoTa noateMa UT Teaa b npbi>KKe ( h x + h 2 ) npHMepHo oaHHaxoBa bo Bcex 
cnoco 6 ax. OaHaxo h$ b nepeKnaHOM h «(J)oc 6 k)ph» Maao h npaKTHHecKH 
oanHaKOBo ( 6—8 cm), a b npbDKxe «HO)KHHuaMH» HeaonycrHMO BeaHKO (ao 
25—30 cm). M3-3a 3Toro, npbiraa «Ho>KHHuaMH», Heab 3 » noxa 3 aTb bmcokhW 
pe3yabTaT, 3 tot cnoco 6 HepaunoHaaeH. IlepeKHaHofi cnoco 6 h «(J)oc 6 k)ph» 
npHMepHo oaHHaxoBO paunoHajibHbi. 
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Pmc. 131. 

YcTapeBuiHe (cjieBa) h coBpeMeHHbie (cnpaBa) BapwaHTbi BbinojiHeHHH 6ojibiuHX o6opotob 
na nepeKjiaziHHe h noziroTOBHTejibHbix abhjkchhh b 6pacce 



Pmc. 132. 

OnpefleJieHHe pauwoHajibHocTH paiHbix cnoco6oB ripbiacica b bucotv 












B TOJiKaHHH smpa CHjibHemuHe cnopTCMeHbi Hcnojib3yK>T ceHnac nBa 

OCHOBHbIX BapHaHTa TeXHHKH: 

1) C JIHHeHHbIM MaXOM HOTH (6e3 nOBOpOTa), 

2) c KpyroBbiM MaxoM Horn (c noBOpOTOM, npHMepHO xa k b MeTaHHH 

UHCXa). 

Kaxofi H3 3 thx BapuaHTOB 6ojiee pauHOHajieH, noxa tohho HeH3BecTHO. 

PaccMOTpeHHbie tph noxa3aTejiH TexHHnecxofi nonroTOBJieHHOCTH cno 
prcMeHa (o6beM, pa3HocropoHHOCTb h pauHOHajibHOCTb TexHHHecxHX 
JieHCTBHfl) TOBOpHT JlHinb O TOM, HTO yMeeT BbinOJIHHTb CnopTCMeH. Ho 

ohh He oTpa>xaiOT xanecTBa HcnojiHeHHH — xax cnopTciieH BbinojuweT 
ABH>xeHH5i, Hacxojibxo xopouio oh BJiaaeeT hmh. Beub Mo>xeT cjiyHHTbca 

Tax, HTO H3 ZIByX CIIOpTCMeHOB C paBHbIMH (J)H3HHeCXHMH B03M0>XH0CTHMH 

no6eAHT tot, xto xopouio OBJiaueu HepauuoHajibHoft TexHuxoi! (HanpHMep, 

xopouio npbiraeT «HO>XHHuaMH» hjih nnbiBeT 6arrep(i)jiHeM), a He tot, xto 

pa3yHHji nycTb h paimoHajibHyio TexHuxy, ho BjiaueeT eio njioxo (npbiraeT 

cnoco6oM «(J)oc6epH» HeyMeno, mibiBeT «uejib(J)HHOM» HenpaBHjibHo). 

FIo3TOMy npu oueHxe TexHunecxon nonroTOBJieHHOCTH Heo6xouHMO 
ynuTbiBaTb xanecTBeHHyK) CTopoHy BjiaueHun ABH>xeHHeM — acJxjiexTHB- 

HOCTb H OCBOeHHOCTb erO BbinOUHeHHfl. 


§ 63. 3<pq>eKTMBHOCTb B/iaA6HMR CnOpTMBHOM TeXHMKOM 

3(J)(J)eXTHBHOCTbH3 BJianeHHfl CnOpTHBHOft TCXHHXOH (HJIH 3(J)(})eXTHB- 

HOCTbio TexHuxu) Toro hjih HHoro cnopTCMeHa Ha3biBaeTCH cTeneHb 
6 jih30Cth ee x HanGonee pauHOHanbHOMy BapnaHTy. 3(J)(t)exTHBHOCTb 
TexHHXH (b OTjiHHHe or pauHOHajibHOCTH) — 3 to xapaxTepHCTHxa He Toro 

hjih HHoro BapnaHTa tcxhhxh, a xanecTBa BJiaueHHH tcxhhxoh. 

B 3aBHCHM octh ot Toro, xax onpeuejiaeTCH pauHOHajibHaa TexHHxa 
(o6pa3eu, CTaHuapT), pa3jiHHaiOT tph rpynnbi noxa3aTejieil ee 

3(J)6eXTHBHOCTH. 


63.1 


A6cO/lK)THaa 3(p<peKTMBHOCTb 


FlOXa3aTenH a6cOJIK)THOH 3(J)(l)eXTHBHOCTH XapaXTepH3yiOT 6jIH30CTb 

x o6pa3uy, b xanecTBe xoToporo Bbi6HpaeTca HaH6ojiee pauHOHajibHbift 
BapnaHT TexHHXH, onpeuejieHHbifi Ha ocHOBe 6HOMexaHHHecxHX, (J)H3 hojio- 
rnnecxHX, ncHXOJiorHHecxnx, 3 ctcthhccxhx coo6pa^xeHHft. 

B npocreftiueM cjiynae MepoH 3(J)(J)exTHBHOCTH tcxhhxh MO>xeT HBHTbc^i 
noxa 3 aHHbiH cnopTCMeHOM pe3yjibTaT. TaxHM cnoco6oM nacTO oueHHBaiOT 
3(J)(J)exTHBHocTb TexHHHecxHX npHeMOB b euHHo6opcTBax H CnopTHBHbIX 

nrpax (Ta6ji. 14). HanpHMep, b 6acxeT6ojie 3(J)(l)exTHBHOCTb tcxhhxh 
uiTpatJiHbix 6pocxoB ecrrecTBeHHo oueHHBaTb no npoueHTy nonanaHHft. 

OuHaxo, x co>xajie hhK), b 6ojibuiHHCTBe cjiynaeB cnopTHBHbiH pe3yjib- 
TaT He HBJifleTca y6enHTejibHbiM noxa3aTejieM 3(J)(J)exTHBHOCTH tcxhhxh, 
Tax xax* noMHMO tcxhhxh oh 3aBHCHT eiue ot npyrnx 4 >^xtopob, b 
nacTHOCTH ot pa3BHTHB ABHraTejibHbix xaHecTB. HanpHMep, OAHH (J)ex- 
TOBajibuiHx MO)xeT npeBoexonHTb npyroro b aTaxe npbi>xxoM ((Jjjiein- 
aTaxe) He H3-3a npeuMyiuecTB b TexHHxe, a H3-3a 6ojibiueH npbirynecTH 
h xopouio pa3BHTbix cxopocTHbix xanecTB. 

noaTOMy omicaHHbifl mctoa oueHXH 3(J)(J)exTHBH0CTH TexHHXH npHroneH 

b ochobhom b Tex cjiynajLX, xorna TexHHnecxHe neftcTBHH He Tpe6yiOT 




T a 6 ji h u a 14 


Hhcjio npMeviOB 


KCrxb<J>HUMeHT 3 <tx|>eiCTHBHOCTH (K3) MX BbinOvlHeHHS b Hrpax 


CSopHOft KOMaH/lbl CCCP 


<byT<x>Jiy b 


M 


4 


aTa 


ConcpHHK, 

CHtJ Hrpw 


a sb 


rioKaia- 

TCJIb 


KOpOTKHt 
B CpCAMHe 


Ha3aa, 

one- 
pea 


ZU 1 U H 

Haa 


anepen 


Ot6op 


riepe- 06 bo 

xaaT aa 


Yaap 


[sopor 


06 met 
sbcbo 
npse- 

MOB B 

> 4 > 4 >e*- 

tbb- 

HOCTb 


11.02,76 


24.04.76 


«IlapTH3aH» 9 

FOrocJiaBHfl 

2:1 
C6opHaa 
MCCP 
0:2 


nn 

K3 

252 

1,00 

251 

0,87 

98 

0,73 

64 

0,98 

71 

0,48 

69 

0.57 

r 

32 

0,81 

r 

15 

0.03 

4n 

K3 

132 

0,89 

61 

0,68 

33 

0,38 

75 

1,00 

103 

0,14 

75 

0.60 

* 

68 

0,58 

25 

0,56 


0,25 


0,44 


0,80 


0.61 


npeflejibHoro npoHBJieHHH ABHraTem>Hbix KanecTB (HanpHMep, TexHmcy 
noaaHH h BTopoil nepe/ianH b BOJiefi6ojie Tan oueHHBaTb mo>kho, a Texmocy 
BbinojiHeHHB Hanaaaiomero yaapa, bh^hmo, Hernia: pe3ynbTaTHBHOCTb ero 

3aBHCHT ot MHomx (JiaKTopoB, b HacTHOCTH ot npbirynecTH). 

B 6ojibiiiHHCTBe cjiynaeB onpaBnaH npyrofi cnoco6 — conocraBJieHHe 
xapaKTepHCTHK BbinojmeHHoro abh^kchha c HexoTopbiM HAeanoM. HanpH¬ 
Mep, B npbI)KKaX B BbICOTy OHHHM H3* 

noKa3aTejieH 3(})(J)eKTHBHOCTH Tex- 

OT LIT 


Ty;i 


a ro;i. 



0,201 


HHKH BBJIJieTCfl paCCTOHHHe OT 

Tena no nnaHKH b momcht nepe- 
xo>ra nepe3 Hee, b ruiaBaHHH h rpe6- 



jie 


CTeneHb otkjiohoihh ot paB- 




0,12 



HOMepHOH ckopocth nepenBHxceHHH, 

npw ckopocthom cnycxe b ropHO- 
jibDKHOM cnopTe — yMeHHe racHTb 

rpoMaAHbie ycKopeHHs, B03HHKaio- 

LUHe Ha onope (no 100#), He nepe- 
naBaa hx TyjioBHmy h ronoBe. Y 

cnopTCMe- 
hob ycKopeHHe ronoBbi He npeBbi- 


KBaJIH (J)H UHP OBaH HblX 


0,04 




▲ 






nopflAKOBbift HOMep cnycKa 


rnaeT 4— 5 g ; OTHOineHHe yexope- 
hhB b 3thx cjiyna»x paBHO 0,04 

(4g:100g = 0,04) (phc. 133). 

B OCHOBe paUHOHaJIbHOH TeXHH- 

kh MoryT jieacaTb pa3Hbie KpHTepHH: 

6noMexaHHHecKHe (npHMe- 
pw npHBeneHbi Bbirne); 

6) (J)H3HOJlOTHHeCKHe \ npH He- 

pauHOHanbHOH TexHHKe y cneuHa- 



Pmc. 133. 


jiH3HpyiomHxca 


B 


CnopTHBHOH 


OTHomeHHe ycKopeHHX TyjioBHina k ycxopeHHio 
rojieHefi (b HanpaBjieHHH, nepnemiHKyjiapHOM 
k CKJioHy) npn npaMOM cnycxe Ha ropHbix jibi- 
xeax y HaHHHatomero (nepHbie KpyxcKH) h KBa- 


xonb6e HepenKo B03HHKaioT pe 3 KHe 

6ojie3HeHHbie omymeHHH b nepon- 
Hew 6ojibme6epuoBOH Mbmme H3- 
3a yxyzuneHHH KpoBoo6pameHH» 


JiH())HUHpoBaHHbix cnopTCMeHOB (nepHbie KBan- BCJienCTBHe TOTO, HTO BpeMfl ee 


paTbi h TpeyrojibHHKH) — no B. Hwrry, 1973 r. 

no a6cuMCce — nopjuuoBuft homcp dodutih. no opAH- 

HBTC — OTHOU 1 CHHC yCSOpCHHfl 


paccjia6jieHHH 


B 


OHHOM 


mare 


OKa3biBaeTCB HenocTaTOHHbiM: 







b) ncuxojiorHHecKHe; TexHHKa b cnopTHBHbix nrpax h eAHHo6opcTBax 
b pemaiouieft Mepe onpenenaeTCH crpeMjieHHeM Bbino/iHHTb nBH>KeHHe Tax, 

HTo6bI OHO 6bIJ10 B03M0)KH0 6oJiee Hey,ao6HbIM flJTB npOTHBHHKa (xoth OHO 

MO>xeT 6biTb Heyno6HO caMOMy cnopTCMeHy hjih npHBOflHTb k chhhcchhio 

CHJlbl H CKOPOCTH ABHHCeHHfl). HanpHMep, >KenaTeHbHO, HTo6bI TeXHHHeCKHe 

ijeficTBHB 6bijiH HeoxcmiaHHbiMH hjib npOTHBHHKa, no3TOMy hx ueneco- 
o6pa3HO npoBonHTb BHe3anHo (6e3 nonroTOBKH) hjih nocne o6MaHHbix 

HBH>KeHHft («(J)HHTOB»). C TOHKH 3peHHfl MeXaHHKH ABHKeHHft TaKHe 

neftcTBHB HepauHOHajibHbi (cH/ia, cxopocrb, a HHoma h TOHHOCTb ABtoKeHHH 

npn 3tom CHH^KaiOT ch), oflHaxo hmchho ohh no3Bon«K)T nepenrpaTb 

npOTHBHHKa. rio3TOMy nono6Hbie cnoco6bi Bbino/iHCHHH TexHHnecKHX 
neftcTBHfl BBJiJUOTCB b Hrpax h enHHo6opcTBax HaH6onee pauHOHa/ibHbiMH; 

r) 3CTeTHHecKne; kphtcphh 3T0ft rpynnbi hbjihwtch onpenejwuomHMH 

b Tex BHnax cnopTa, me KpacoTa hbh^kchhA — ocHOBa MacrepcTBa (thm- 
HacTHKa, (JjHrypHoe KaTamte Ha KOHbxax h zip.). 


63.2. CpaBHHTS/IbHafl 3<p(p0KTMBHOCTb 
B 3 tom cjiynae 3a o6pa3eu 6epeTca TexHHKa cnopTCMeHOB Bbicoxoft 

KBaJ 1 H(t)HKaiXHH. Te npH3HaKH TeXHHKH, KOTOpbie 3aKOHOMepHO OTJIHHaKJTCfl 
y CnopTCMeHOB pa3HOft KBaJlH(J)HKaUHH (t. e. H3MCHBIOTC5I C pOCTOM 
CnOpTHBHOrO MaCTepCTBa), Ha3bIBaK)TCJI ZlHCKpHMHHaTHBHbIMH 1 npH3Ha- 
KaMH. TaKHe npH3HaKH 3tt)(|)eKTHBHOCTH TeXHHKH HCnOJlb3yK)T B KaneCTBe 

ocHOBHbix noKa3aTeneft nnuib Toma, xoma TexHHKa nBH>KeHHft oneHb 

cno>KHa h Ha ochobc 6HOMexaHH4ecKoro aHann3a He yaaeTca onpenejiHTb 
ee Han6onee paiwoHajibHbift BapnaHT. B npyrnx cnynajix nncKpnMHHa- 

THBHbie npH3HaKH nono/iHHiOT noKa3aTenn a6co/HOTHOfi 3(|)(l)eKTHBH0CTH, 

oneHb Macro coBnanaM c hhmh. 

npH OLieHKe 3 (jKpeKTHBHOCTH TeXHHKH C nOMOUiblO ZlHCKpHMHHaTHBHbIX 

npH3HaKOB Hano noMHHTb, hto TexHHKa na>xe BbinaioiHnxca cnopTCMeHOB 
MO>KeT 6biTb He BnojiHe pauHOHa/ibHofl. HanpHMep, b Hanane 50-x ronoB 
HexoTopbie HeMnnoHbi no jibPKHbiM roHKaM hmcjih 3HaHHTenbHbie oluh 6 kh 
b TexHHKe (cjihlukom HH3Kaa noc&OKa, He3aBepineHHbitt tohhok pyxott h 
Horoft h np.). 3 th ouih 6 kh KonnpoBajiH Mo/ionbie jibdkhhkh. 

B coBpeMeHHOM cnopTe BepoHTHocTb 3 HaHHTenbHbix ouih 6 ok b TexHHKe 

y jiyMiiiHX cnopTCMeHOB MHpa c KavKnbiM ronoM yMeHbinaeTCB. rio 3 TOMy 

b 6o/ibniHHCTBe cnynaeB noKa3aTen«MH cpaBHHTem>HOtt 3(J)<l>eKTHBHOCTH 

mo>kho nojTb30BaTbCH, oco6eHHO ecnH Bee cHJibHeffouHe cnopTCMeHbi npn- 

MeHHK>T OHHH H TOT >Ke BapHaHT TeXHHKH. 

JXna onpeneneHHB HHCKpHMHHaTHBHbix npH3HaxoB Hcnonb3yK>T oahh 

H3 nByx HccjienoBaTenbCKHX nonxonoB: 

а) cpaBHHBafOT noxa3aTenH tcxhhkh cnopTCMeHOB Bbicoxoft h HH3Kott 

KBajm(J) hk a ijh h (Ta6n. 15) nn6o 

б) paCCMHTbIBaiOT K03(J)(J)HlIHeHTbI KoppejwuHH h ypaBHeHHH perpeCCHH 

MCTKRy cnopTHBHbiM pe3ynbTaTOM, c oziHofi ctopohw, h noKa3aTejieM 

TeXHHKH — c npyroft (pnc. 134). 

He Bcerna jiHcxpHMHHaTHBHbie npH 3 HaKH nenco bh^hw. HanpHMep, 
y TonKaTenefi jmpa o6biHHO b (JjHHanbHOM ycHJiHH o6e Horn oTpbiBaiOTCH 


1 Ot aHTJi. discrimination — pa 3 ;iH*ieHHe, pacno 3 HaHHC, Bbi/iejieHHe. 


pyica BbinycKaeT 5mpo. B 6ojn>iiiHHCTBe cjiynaeB 

nepwon 6 e 3 onopHoro BbiTaji- 


ot onopbi paHbiue, neM 
nepwoa ot OTpbiBa Hor no Bbinycxa aapa 

KHBaHHfl — HaCTOJIbKO KOpOTOK (10—20 MC), HTO R&KC OIlblTHblH TpeHep 

ero He 3aMenaeT. riepHoa 6e3onopHoro bwt amcHBaHHa yMeHbmaeTCB c 

pOCTOM CnOpTHBHOft KB3JlH(J)HKaiXHH. 3TO AHCKpHMHHaTHBHblft IipH3HaK, 


noKa3biBaiomnfi aoBOJibHo BbicoKyio Koppejiaiwio c pe3yjibTaTOM b Tomca- 

hhh anpa (r=0,55). 



Pmc. 134. 

Onpe^ejieHHe ZlHCKpHMHHaTHBHbIX npH3HclKOB CIlOpTHBHOH TeXHHKH B TOJIKBHHH JWpa 

(Ah. A. IUajiMaHOB, ft. E. JlaHKa): 

Ho a6cuwcce — pe3yjibTaT b rojiKa hhh aapa (50 HcnwTyeMux). Flo opaHHaTe — mbkchmb jibHoe 3 HaHeHHe ropH 30 H* 
TajibHofi cocTaejiaiomeH onopHOH aHHaMorpaMMbi npaaoH Horn (A — b <J>a3e CTapTOBoro pa3roHa, nepea ckbhkom, 
B — b (J>a3e (|)HHaabHoro pa3roHa, nocae CKaiKa). 

BwaHo, mto B mohcho Hcnoab3QBaTb icaic aHCKpHMHHBTHBHUH npH 3 HaK, a A HeT 


63.3. Pea/lM3ai4l40HHafl 3<P<peKTHBHOCTb (3<p<peKTHBHOCTb 
pea/in3aqnn) 

Maea 3thx noKa3aTejiefl coctoht b conocraBJieHHH noKa3aHHoro cno- 
pTCMeHOM pe3ynbTaTa an6o c tcm aocTH>KeHHeM, KOTopoe oh no ypoBHio 
pa3BHTHB cbohx aBuraTeabHbix KanecTB noTeHimajibHo mo>kct noKa3aTb 
(BapnaHT «A»), jih6o c 3aTpaTaMH 3HeprHH h chji npw BbinojiHeHHH 
oueHHBaeMoro cnopTHBHoro hbh^chhh (BapnaHT «B»). 

BapnaHT «A». B aaHHOM cjiynae 3(J)(J)eKTHBHOCTb tcxhhkh one- 

HHBaeTca no TOMy, HacKOJibKo xopoino cnopTCMeH Hcnojib30Baii b jibh- 

>KeHHH cboh aBnraTeabHbie bo3mo>khocth. ripn tbkom noaxoae onnpaioTCfl 

Ha cymecTBOBaHHe CBjoeft Me>Kay TpeMH noKa3aTen«MH: cnopTHBHbiM 
pe 3 yjibTaTOM, ypoBHeM pa3BHTHH HBHraTenbHbix KanecTB, 3cJ)ct)eKTHBHOC- 

TbK) TeXHHKH. 

ripaKTHMecKH 3 to ocymecTBaaeTCH nyTeM cpaBHeHna pe 3 yjibTaTOB cno- 

pTCMeHa: 

a) B TeXHHHeCKH CJ10)KH0M AeftCTBHH (KaK npaBHJIO, 3TO TO HBH>KeHHe, 

b kotopom cnennajiH3HpyeTCH cnopTCMeH); 


6) b TexHHHecKH 6ojiee npocTbix 3aaaHHHX, Tpe6yK>mHX pa3BHTHH Tex 

>Ke ABHraTejibHbix xanecTB, hto h ocHOBHbie. 

Tax, y npbiryHOB Ha 6aTyTe perHCTpHpOBajiH BpeMH nojieTa npH 
npocTbix npbDKxax («xanax») h npH BbinonHeHHH canbTO (Ta6n. 15). 

TaGjiHua 15 


Cpe/wee BpeMH nojieTa npw BunojineHHH npocTbix npuxKOB h cajibTO y npurynoB 

Ha 6aTyTe paiHOH KBajiH<t>HKaiiHH (ceic.) 


K BanH4>HKaiiHH cnopTCMeHa 


in 

ii 

i 

M/ieHbi c6ophoh CCCP 


ripocToft npuacoK CajibTO 


1.2 0,9 

1.3 1,1 

1.4 1,2 

1.5 1,5 


K03<|)4)HUHeHT 3(jxJ)CKTHB- 
HOCTH TeXHHKH, % 



100,0 


B npocroM npbi>KKe BbicoTa noneTa 3 aBHCHT rjiaBHbiM o6pa30M ot 

CKOpOCTHO-CHJIOBbIX B03M0>KH0CTeH CnopTCMeHa. llpH BbinOJIHCHHH CajibTO 
CIlOpTCMeH AOJl>KeH 3TH B03MO>KHOCTH HCn0JIb30BaTb MaKCHMaJlbHO 

(b nneane Ha 100%). AaHHbie Ta6n. 15 noKa3bmaK)T, hto 3to ynaeTCH 

TOJibxo cnopTCMeHaM BbicoKoro Kjiacca, y KOTopbix Bbiuie xax caM 
ABHraTejibHbiH noTeHunan, Tax h CTeneHb Hcnonb30BaHHH ero. Iloxa3a- 
TejieM noTenuHajibHbix B03M0>xH0CTeH cnopTCMeHa HBnneTcn b naHHOM 
cnynae BpeMH noneTa b npocTOM npboxxe (oho tcm 6ojibuie, neM Bbiuie 
npbi>xox), a CTeneHb Hcnonb30BaHHH nBHraTenbHoro noTeHunana xapax- 

TepH3yeTCH X03(t)(|)HUHeHTOM 3(J)Ct)eXTHBHOCTH TCXHHXH. 

B npHBeneHHOM npHMepe BiinHa ocHOBHan Hnen peajiH3auHOHHbix 
XpHTepHeB: 3(J)(J)eXTHBHOCTb TeXHHXH MO)KHO OLieHHTb, CpaBHHBaH nen- 

CTBHTenbHbin pe3ynbTaT cnopTCMeHa c TeM nocTH>xeHHeM, Ha xoTopoe oh 

MO)KeT paCCHHTbIBaTb HCXOZIH H3 CBOeH (J)H3HHeCXOH nonrOTOBJieHHOCTH (Tax 

Ha3biBaeMoro «non>KHoro pe3yjibTaTa»). Pa3HocTb «non>KHbiH pe3yjibTaT 
MHHyc nencTBHTenbHbiH» hhh, pe>xe, OTHomeHHe «neficTBHTenbHbiH pe- 
3ynbTaT: hojdkhmh pe3ym>TaT» Hcnonb3yeTcn xax noxa3aTenb peanH3a- 

UHOHHOH 3(J)(J)eXTHBHOCTH TeXHHXH. 

Aon>KHbiH pe3ynbTaT onpenenneTCH o6biHHO c noMombio ypaBHeHHH 
perpeccwM. noxa3aTeneM 3(jxJ)exTHBHOCTH tcxhhxh b 3tom cnynae HBnneTcn 
Tax Ha3bmaeMbiH perpeccHOHHbifi ocTaTox, t. e. pa3HOCTb Moxny nen- 
CTBHTenbHbiM h non>XHbiM pe3yjibTaTaMH. HanpHMep, y xonbeMeTaTenen 

pa3HOH XBajIH(J)HXaiXHH OnpeneJIHJIH HX nOCTH^CeHHH B MeTaHHH XOnbH H 

b pacnpocTpaHeHHOM TpeHHpoBOHHOM ynpa»CHeHHH — MeTaHHH Rapa BecoM 
3 xr c MecTa, oho BbinojiHHjiocb H3 HexoaHoro nojio>xeHHfl — Rapo r pyxe 

BBepxy, pa3HOHMeHHaa Hora C3anH; c rnaroM h nocTaHOBXow Horn — 3aMax 

h 6pocox. MeTaHHe anpa c Mecra TexHHnecxH HaMHoro npome MeTaHHH 

xonbH h no3TOMy Hcnonb3yeTc« ana oueHXH cxopocTHO-CHjiOBOfi noaro- 
TOBjieHHocr h (aBHraTejibHoro noTemiHana) MeTaTeneft. Ha pnc. 135 no- 
xa3aHbi none xoppenniiHH h nHHHH perpeccHH pe3ynbTaTOB b 3thx AByx 
ynpa^KHeHHHX. KpecTHXoM OTMeneHbi pe3ynbTaTbi onHoro H 3 HcnbiTye- 
Mbix — 6opua, xopouio (J)H3HHecxH nonroTOBneHHoro, ho He Bnaneiomero 

TeXHHXOH MeTaHHH. BnnHO, HTO H3"3a HH3XOH 3^)(J)eXTHBHOCTH TeXHHKH OH 

He noGnpaeT no CBoero nonacHoro pe3ynbTaTa b MeTaHHH xonbH oxono 10 m. 
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JlpyroH npHMep. Pe3ynbTaTbi b 

6ere Ha 110 m c/ 6 3aBHCHT ot cko- 
Pocth 6era h tcxhhkh npeoAoneHHH 
6apbepoB. CKopocrabie bo3Mo»cho- 
cth mo3kho onpeAenHTb no BpeMeHH 

6era Ha 100 m. YpaBHeHHe perpec- 
chh MexcAy BpeMeHeM 6era Ha 
100 m h 110 m c/6 noieaaceT, Kaicoe 
BpeMfl b 6ere Ha 110 m c/6 acmoh- 

cTpwpyioT b cpeAHeM cnopTCMeHbi, 
HMeiomwe onpeAeneHHbiH pe3yjib- 
raT b cnpHHTepcKOM 6ere. Hanpn- 
Mep 6apbepHCTbi, HMeiomHe b 6ere 


Phc. 135. 

OueHKa TexHHHecKOH nouroTOBJieHHOCTH MeTa- 
Tejiefi Konbfl Ha ocHOBe conocTaBJieHHB hx uo- 

CTHJKeHHH B MeTBHHH KOITbB H »Upa 3 Kr 

(E. H. MaTBeeB) 

no a6cuHCce — pesyubTat b MCTaHHH Konbii, Tlo opAHHa- 


Te 


b MeTaHHH HApa 3 Kr 


Ha 100 m BpeMH 11,0 


cpejiHeM 


HMeioT aocthxcchhc b 6ere Ha 110 m 
c/6 14,9 c. Ecjih npH pe3yjibTaTe 

11,0 c b cnpHHTe cnopTCMeH 6yAeT 
HMeTb BpeMfl b 6ere Ha 110 m c/ 6 
HaMHoro xyace (cKaaceM, 16,0), 3to 
6yneT roBopHTb o tom, hto y Hero 


oneHb nnoxaa 3(j)(j)eKTHBH0CTb tcxhhkh; npw BbicoKHx pe3yjibTaTax b 6ere c 
6apbepaMH (AonycTHM, 13,9 c) 3<j)<j)eKTHBHOCTb tcxhhkh Haao pacueHHBaTb 


KaK OTJIHHHyK). 



V.iVceK V=0.043lx+2.50+ ± 0,232 



60 70 80 90 


Phc. 136. 

HoMorpaMMa ana ouchkh TexHHHecKOH nou- 
roTOBJieHHocTH 6apbepHCTOB Ha ocHOBe co- 

nocTaBJieHHB hx uocTHHceHHH b 6ere Ha 
100 m (a6ciiHCca) h Ha 110 m c 6apbepaMH 
(opUHHaTa) — no B. n. Xbocthkoby 


Phc. 137. 

OueHKa 34>(J)eKTHBHOCTH TexHHKH 6era CTaft- 
epoB no cnopTHBHOMV pe3yjibTaTy h bcjih* 

HHHaM MITK (no Mnype h up., 1973 r.): 

no a6caHcce — MI1K (mji/kt• mhh), no opAHHaTe— 
cpeAHaa CKOpocTb 6era b 3a6ere Ha 5000 m (m/c) 


Ha ocHOBe ypaBHeHHH perpeccHH cocraBJiHiOT cneuHanbHbie Ta6;iHUbi, 
hjth HOMorpaMMbi (phc. 136), c noMombio KOTOpbix TpeHep MoaceT jienco 
oueHHTb, HacKOJibKo 3(J)(i)eKTHBHa TexHHKa ero yneHHKOB, t. e. HacKOJibKO 
nojiHO ohh peajiH3yiOT b abjdkchhh cboh ABHraTejibHbie bo 3 mohchocth. 
B KanecTBe noKa3aTenefi ABHraTenbHoro noTeHimana Hcnojib 3 yiOT He 

TOJibKO pe3yjibTaTbi ABHraTenbHbix tcctob, ho h Apyrne xapaKTepHCTHKH 

(JiyHKUHOHaJlbHblX B 03 MO>KHOCTeft OpraHH 3 Ma, B HaCTHOCTH (J)H 3 HOAOrHHe _ 

CKne noKa3aTeAH, oco6chho nacTO Taxon HHtJjopMaTHBHbift npraHax, Kax 




MI1K. B 3tom cjiynae perpeccHOHHbift ocraTOK tobopht o tom, Hacxoabxo 

3(J)(J)€KTHBHO CTlOpTCMCH HCnOJlb3yeT CBOH (JjyHKUHOHaabHbie B03MO)KHOCTH 

(pnc. 137 ). 

CooTHOiueHHB npH TaKOM noaxoae MQTKjxy ABHraTenbHbiM noTeHUHa- 

JIOM CnopTCMeHa, 3<t><l>eKTHBHOCTbK> ero TeXHHKH H CIlOpTHBHblM pe3yjlb- 

TaTOM noxa 3 aHbi b BHae cxeMbi Ha pnc. 138 . 

npH oueHKe TexHHHecKoro MacTepcT- 
Ba no ypaBHeHHio perpeccHH Heo6xoaHMO 
HMeTb b BHuy, hto Bee CyxaieHHH 06 

3(J)(})eKTHBHOCTH TexHHKH b TaKOM caynae 

HMeioT oTHOCHrejibHbiH xapaKTep: BbIBOa 
o tom, hto y xiaHHoro cnopTCMeHa Tex- 
HHKa 3(t)(J)eKTHBHa hjih, Hao6opoT, He- 

3<txt)eKTHBHa, aeaaeTca Ha ochobc co- 

nocTaB/ieHHsi co cpeaHHM ypoBHeM Baa- 

.aeHHfl TeXHHKOH, THnHHHbIM HJIH HBHHOH 
COBOKynHOCTH CnOpTCMeHOB («xopouio» 

oiHanaeT «ayHine cpeaHero», a «nao- 
xo» — «xyace cpeaHero»). 

B a p h a h t «E». B 3Tom caynae 

3 (|Kt)eKTHBHOCTb TeXHHKH OLjeHHBatOT 

onpeaensiH 3HeproTpaTbi nan npoaBaae- 
Myio b HBH^ceHHH cHJiy npH BbinonHe- 

HHH OXIHOTO H TOTO )Ke 3 aaaHHH, HHbIMH 

cnoBaMH — oripeaeaHH (JjyHKUHOHaabHyK) 

3KOHOMH3aUHK). HanpHMep, BeJIHHHHa 

noTpe6jieHHH xncaopoaa y xoHbxo6e)x- 

ueB pa3HOH KBa/iH(J)HKauHH bo BpeMH 6era 

c ozihoh h toh tkq CKopocTbK) 6yneT pa 3 JiHHHOH (Ta6/i. 16). FloxoxcaH 

KapTHHa 6yneT Ha6nioiiaTbCfl, ecnn perHCTpHpoBaTb, HanpHMep, CHJiy OTTan- 

KHBaHHB B 6ere C 3aHaHHOH CKOpOCTbK): CnopTCMeHbl HH3KOH KBa/IH(t>HKaUHH 

nacTb ycHJiHH TpaTHT HenpoH3BOjiHTejibHO (cKaaceM, Ha h3hhujhhh no^beM 
UT Tena BBepx), h no3TOMy npw toh ace ckopocth 6era HMnynbc chji 
onopHbix peaxuHH y hhx 6oJibiue. 


<t>yHKUHOHaiibHan 

B 03 M 0 *H 0 CTb 

(ABMraxe/ibHbiM 

noTSHUMaa) 





i 


i 


i 


I 


40 50 60 70 80 

mb/kt-mnn 


3<t><t>eKTHBH0CTb 

TSXHNKM 

A'MJIMMHaf) 



CnOpTMBHWM 

pB3ynbTaT 

13 



n/ioxaa 


14 


15 


in 

€9 


16 « 




17 


18 


Pmc. 138. 

CooTHOiueHHe Mexgiy ABHraTejibHbiM 
noTeHUHajioM cnopTCMeHa, k^x^kthb* 
HOCTblO ero TexHHKH M CnOpTHBHbIM p€- 

3 yjibTaTOM (cxeMa) — no Mwype h ,ap. 

IlyHKTMpHbie J1NHMN COOTICTCTByK>T fltyM CHOpT- 
CMCH8 M C pilHUMH (|)yHKUNOHAilkH UMN 103M0I* 
HOCTIMN, HO p«3HOft 3<J>4>CETHBHOCTblO TCXHHKH 


T a 6 n h u a 16 


noTpeiLienae KHC.iopoaa (MJi/xr'MMH) y KOHbKo6e*ueB paiHoU kbbjihAnkbiihh 


■peMi 6 er» hi Kom>Kax co CKopocTbio 


MHxaAnoBy 


M. flanoBy) 


MacTep* cnopTi 


44,15 


I I paipaj 

J « - 15 

• 

(I paapaa 
n - 20 

ill pnpiji 
« - 16 

46,23 

49,23 j 

50,03 


Hobmikh 

n -7 


52,05 


3KOHOMHHHOCTb cnopTCMeHa (t. e. yMeHHe BbinojiHHTb pa6ory c 

B03MO)KHO MeHblilHM paCXOilOM 3HepTHH) 33BHCHT KaK OT eTO TeXHHHeCKOTO 

MacTepcTBa, Tax h ot tbkhx cJjyHKixHOHajibHbix noKa3aTenefi, Kax MFIK 

h nopor aHaapoGHoro o6MeHa (flAHO). H 3 6hoxhmhh cnopTa h3bcctho, 
hto k. n. a. aHaapooHbix peaxunA 3Hepronpeo6pa30BaHHB 3HaHHTe/ibHO 
HH)Ke, neM y a3po6Hbix npoueccoB. floaTOMy, ecaw y cnopTCMeHa ypoBHH 
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MF1K H nAHO HH3KH (a 3TH ZlBe BeJIHHHHbl B3aHMOCBH3aHbl), oh yace npw 
OTHOCHTeJlbHO HH3KOH MOIHHOCTH ynpaTKHCHHH HaHHHaeT HCn0Jlb30BaTb 

3HepreTH4ecKH HeBbiroaHbie aHa3po6Hbie hctohhhkh 3HeprHH. 3to yBe- 
jiHHHBaeT 3HeproTpaTbi opraHH3Ma. 

rio3TOMy noKa3aTejiH 3 kohomhhhocth Heab3a paccMaTpHBaTb TOJibKo 
KaK noKa3aTejiH TexHHHecKoro MacrepcTBa. 3to KOMnjieKCHbie noica3aTejiH, 

3aBHCflLUHe KaK OT 3(J)(J)eKTHBHOCTH TCXHHKH, TaK H OT (J)yHKUHOHaJIbHbIX 

B03M0>KH0CTefi (MIIK, nAHO) cnopTCMeHa. 

Bee onHcaHHbie noKa3aTejiH 3(J)(j)eKTHBHOCTH tcxhhkh (a6coaiOTHbie, 
cpaBHHTejibHbie, peanH3annoHHbie), aonoaHaa apyr apyra, xapaKTepH3yiOT 
ee c pa3Hbix ctopoh. 06bi4HO ohh eooTBeTCTByiOT apyr apyry. Tax, 

HanpHMep, b 6ere Ha aaHHHbie aHCTaHiiHH cnopTCMeHbi pa3Hon KBaan- 
cJ)HKauHH MoryT HMeTb npHMepHO oaHHaKOBbie (JjyHKnnoHaabHbie bo3mo>k- 
hocth (aBHraTeabHbiH noTeHunaa). Ha phc. 137 aepHbiMH Kpy>KxaMH 

OTMeaeHbi naTb 6eryHOB, hmcioihhx npHMepHO paBHbie BeaH4HHbi MnK, 

ho pe3Ko pa3HH4Hbie pe3yabTaTbi b 6ere — ot 14.48,0 ao 16.47,0 (hx 
Teaocao>KeHHe — poct, Bee, aaHHa Hor — npHMepHO oaHHaKOBo). 
CoraacHO peaaH3auHOHHOMy xpHTepmo (BapnaHT «A»), caeayeT npH3HaTb 

3(f)Cj3eKTHBHOCTb TeXHHKH 6eryHOB, 4bH aOCTH5KeHH4 ae>KaT Bbirne aHHHH 

perpeccHH (aoa>KHoro pe3yabTaTa), xopomefi, a 6eryHOB, aocTH>xeHHH ko- 
Topbix aeacaT HH>xe aHHHH perpeccHH, — naoxon. AeHCTBHTeabHo, npn 
aHaaH3e tcxhhkh 6era BbiABaaiOTCfl 4eTxne pa3HH4Ha Me>Kay cnopTCMeHaMH 

c xopomen h naoxon tcxhhkoIi (cpaBHHTeabHbiH KpHTepnfi); b aacTHocTH, 
TexnH4ecKH caa6bie cnopTCMeHbi He ycneBaiOT 3aBepuiHTb pa3rn6aHHe b 

Ta3o6eapeHHOM cycTaBe b nepnoa onopbi (pnc. 139), H3-3a 3Toro noai>eM 
UT Teaa b Ka>xaoM mare y HHXBbime, a aaHHa mara Menbrne (Ta6a. 17). 


Ta6jiHua 17 

OyHKllHOHQJlbHhie B03M05ICH0CTH H OHOMexaHH'ieCKHe nOKaiaTCJlM CIlOpTCMeHOB 

c j<t>())eKiHBHOH h Hei())(|>6KTHBHOH TexHHKOH 6era na 5000 m (cpenHHe iiaHHbie) 


3(})(j)eKTHB- 

HOCTb 

TCXHHKH 


rijioxaH 

Xopomaa 


BpeMn 6cra 

AaHHa 
Teaa, cm 

Bee 

Teaa, icr 

Mnx, 

MJl/Kr - M 

AaHHa 
wara, m 

06mee 

HHcao uiaroB 

Iloa^eM 
UT Teaa 

B K 3 4 C aoM 

mare, cm 

1 .. ■' ' " 1 

Pa6oTa Ha 
noai*CM f 

KTM 

16.30,0 

14.52,0 

169,0 

168,7 

57.5 

55.5 

67,9 

68,4 

1,60 

1,77 

3125 

2825 

10 

6 

17968 

9407 


Pa3HHua b Bean4HHax pa6oTbi, 3aTpa4eHHOH Ha nepeMemeHHe LIT Teaa 
BBepx, y 6eryHOB c xopoiuen h naoxon tcxhhkoh BecbMa BeaHxa — 
8561 ktm; 3Tapa3Hnna npHMepHO eooTBeTCTByeT pa6oTe no noa^eMy reaa 
bccom57 KrHaBbicoTy 150 m(50—55 3Ta>Ken). 5Icho, 4to H3anmHHH noa^eM 
U.T Teaa npeacTaBaaeT HeHyjKHyio pa6oTy, KOTopaa TpeOyeT aonoaHH- 
TeabHbix 3aTpaT 3Heprnn (a6coaioTHbift KpHTepnn). rio3TOMy npn 6ere 

C 3aaaHHOH CKOpOCTbK) 6eryHbI C He3(J)Cj)eKTHBHOH TCXHHKOH 3aTpaaHBaHDT 

6oabme 3Heprnn (peaan3annoHHbiH KpHTepnn, BapnaHT «B») — hx TexHHKa 

He3KOHOMH4Ha. 

B npaKTHKe mo>kho noab30BaTbca kslk kphtcphhmh H3 Bcex Tpex rpynn, 

Tax H Bbl6op04HO OTaeabHbIMH H3 HHX. 



3$<t>eKTMtHafl T8XHRK2 


Hea^eKTMBHan TexHMKa 




Phc. 139. 


XlBH>KeHHe 6e.apa y ciafiepa c 3(|)<f>eKTHBHOH (cjieBa) m He3(J)(J)eKTHBHofi (cnpaBa) Tex- 

hhkoh: 


no a 6 cuHCce — BpcMa, no opamiaTc —yroji npaBoro 6 exipa othochtcjibho BepTHxajiH (b carmTajibuofi 

nJIOCKOCTM). 

Bhuho, mto y xopouiero 6eryHa MaxcHMajibHoe pa3rw6anHe b Ta 3 o 6 cflpeHHOM cycTaBc (oho conpoBOx/iaeTCx 
o6uiho noBopoTOM Ta3a) coBnanaeT c 3aBepuicHHeM oTTajixHBaHHB (noJioxeHHe B)\ y 6 cryHa c He3<|>4>eicTHB* 
Hoft tcxhhkoA ABHxeHHe 6eapa Ha3aA npojiojixacTca b nojicTHoi 4>a3e 


§ 64. OCBOeHHOCTb T 0 XHHKM 

TexHHHecKoe aeficTBue mo>kct 6 biTb ocBoeHO (3ayneHO, 3 aKpenjieHo) 
CnopTCMeHaMH B pa 3 HOft CTeneHH. OcBOeHHCKTb J3BH)KeHHJI — OTHOCHTe/lbHO 
caMocTOHTenbHa5i xapaKTepHCTHKa TexHHHecicoro MacTepcTBa, He 3aBHca- 

mafl OT 3<J)(J)eKTHBHOCTH TeXHHKH. HcUipHMep, y yneHHKOB CTapiUHX KJiaCCOB 

cpeaHefi uiKOJibi nonepK, xax npaBHJio, xyace, neM y ynamHXCB 3—4-x KJiaccoB 
(TexHHKa nHCbMa He3<t)(J)eKTHBHa, He yaoBJieTBopaeT 3CTeTH4ecKHM h 
nCHXOJIOrHHeCKHM KpHTepHBM — nOMepK HeKpaCHB H MaJ!Opa36op4HB), Ofl- 

Haxo 6eccnopHO, mto CTapmeKJiaccHHKH ocbohjih TexHHKy nncbMa jiynuie. 

CnopTCMeH MO)KeT xopouio OCBOHTb TO HJ1H HHOe flefiCTBHe, HO c 

cymecTBeHHbiMH ouiH6KaMH b TexHHKe (ero TexHHKa npw 3 tom 6yaeT 
He3<{)(J)eKTHBHa) h, Hao6opOT, 6 yKBajibHO c nepBbix nonbiTOK BbinojiHBTb 
HBH)KeHHe npaBHJibHO, xoth h HenocraTOMHO xopouio ocbohb ero. Oh 
M o>KeT 6bicTpo 3a6biTb npaBHJibHoe Bbino/iHeHHe h ya<e Ha c/ieayioineM 

3aHHTHH 6bITb He B COCTOHHHH nOBTOpHTb CBOH nepBbie npaBHJIbHbie 

nonbiTKH. 

MMeHHO B CBH 3 H C pa 3 HOfi CTeneHbK) BHaZieHHfl ABH>KeHHCM H3flaBHa 
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6bIJIH BBejieHbl nOHHTHH O HBHraTeJIbHblX yMeHHHX H ABHraTe^bHblX 

HaBbixax. flBHraTejibHoe yMeHHe — 3 to npHo6peTeHHaji cnoco6HocTb Bbi- 

nojiHBTb flBiDKeHHe. Tlon UBHraTenbHbiM HaBbiKOM noHHMaiOT nocTaTOHHo 

xopouio ocBoeHHoe yMeHHe. XapaKTepHCTHKa (J)H 3 HOJiorHHecKHX h iichxo 
norHHecKHX HBjieHHfi, ;ie>KamHX b ochobc UBHraTejibHbix yMeHHft h HaBbiKOB, 
aaeTCH b xypcax (J)H3HonorHH h ncHXOJiorHH. 3necb uoctbtohho npHBecTH 
TOJibKO 6HOMexaHHHecKyio xapaKTepHCTHKy ocbochhocth ubh^kchhA, h b 
nacTHocTH Tex ee ctopoh, KOTopbie Han6ojiee cymecTBeHHbi ujih cnop- 

THBHO-TeXHHHeCKOrO MaCTepCTBa. 

fljlfl xopouio OCBOeHHbIX ABlDKeHHft THIlHHHbi: 

1) CTa6HJibHocTb cnopTHBHoro pe3ynbTaTa h pana xapaKTepHCTHK 

UBH>KeHHa npH BbinojiHeHHH ero b CTaunapTHbix ycnoBHJix; 

2) ycrofiHHBocTb (cpaBHHTejibHO Majian H 3 MeHHHBOCTb) pe3yjibTaTa npH 

BbinOJIHeHHH UBH>KeHHfl B MeHJUOUIHXCH, B HaCTHOCTH yCJIOHCHeHHblX, 
ycjiOBHHx; 

3) coxpaHeHHe UBHraTenbHoro yMeHHa npH nepepbmax b TpeHHpoBKe; 

4) aBTOMaTH3HpOBaHHOCTb BbinOJIHeHHfl. 

64.1. CTa6n/lbHOCTb T 0 XHMKM 1 

CnopTCMeH, xopouio ocBOHBUiHft KaKoe-jiH6o nBHaceHHe, BbinojmaeT 

ero b craHuapTHbix, HeH3MeHeHHbix, ycnoBHax c OTHOCHTenbHO Mauofl 

AHcnepcHefi (pa36pocoM, AHana30HOM otkjiohchhh) cymecTBemibix xapax- 

TepHCTHK. KoHenHO, ecjiu eMy npHXouHTca BbinojiHHTb UBuxceHHe He- 
CKOJibKO pa3, to ot nonbiTKH k nonbiTKe hh pe3yjn>TaT, hh TeM 6ojiee 
npyrne xapaKTepHCTHKH abhjkchhh He oeraioTCH BnojiHe nocTOHHHbiMH 
(pHC. 140). OuHaKO npH 3TOM y KBaJlH(J)HUHpOBaHHbIX CnopTCMeHOB flHC- 

nepcna cnopTHBHoro pe3yjn>TaTa h cymecTBeHHbix xapaKTepwcTHK ubh- 
HceHHB b OTBeTCTBeHHbie ero c()a3bi MeHbiue, neM y HeKBanu(J)HUHpOBaHHbix 

cnopTCMeH ob; otk jioHeHHa He BbixouaT 3a uonycTHMbie npeuejibi, npH 

KOTOpbIX UBH^CeHHe OKa3bIBaeTCH HeBbinOJIHeHHbIM HJIH 3HaHHTeJIbHO CHH- 

>KaeTca cnopTHBHbifi pe3yjibTaT (puc. 141). 

Oco6eHHO HeTKo 3 th oco6eHHocTH TexHHHecKoro MacTepcTBa cnopT- 

CMeHOB BbICOKOft KBajlH(J)HKaUHH npO«BJIHK)TCa B TeX UBHraTeJIbHbIX 

3auaHHHX, rue Tpe6yeTca BOcnpoH3BecTH onpeuejieHHbiH pe3yjibTaT, o6ec- 

neHHTb BbICOKylO TOHHOCTb (Bee BHUbl CTpeJIb6bI, 6pOCKH B uejlb, UBHXKeHHB 
B THMHaCTHKe, npbDKKH B BOUy H T. n.). ECJIH 7KC CTOHT 3aua*ia nOKa 3 aTb 

MaKCHMajibHbift pe3ynbTaT (jiencaa aTjieTHKa, cnopTHBHbie jiokomouhh 

H Up.) TO, cyan no 6HOMeXaHHHeCKHM HCCJieaOBaHHHM, CTa6HJIbHOCTb 

TexHHKH b npouecce pocTa cnopTHBHoro MacTepcTBa uocTHraeTcn paHbiue, 
neM ee BbicoKaa 3(l)(l)ekTHBHOCTb. HanpHMep, npn noBTopHOM TOjncaHHH 
aupa yace cnopTCMeHbi II pa3paua hmchdt Taxofi ^ce pa36poc xapaxTe- 
Phcthk TexHHKH, xax h MacTepa cnopTa Me>KuyHapouHoro Kjiacca, 

XOTH npH 3TOM TeXHHHeCKHe OUIH6KH y BTOpopa3pHUHHKOB OHeHb BeJIHKH 

(A. A. IIIanMaHOB). OBJianeB He BnojiHe 3(Jxj)eKTHBHOft TexHHKoft, ohh 

BOCnpOH3BOUHT ee CTa6HJIbHO. OcBOeHHOCTb TeXHHKH y hhx xopouiaa, 

3tJ)cJ)eKTHBHOCTb — HeT. B nouo6HOM cjiynae xopouiaa OcBOeHHOCTb tcxhhkh 
MOH ceT MeuiaTb ee uajibHenuieMy coBepuieHCTBOBaHHio. 


1 Ot jiaT. stabilis — ycTOHMHBUH, nocxoflHHbiH, CTaGHJibHbiH. 
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X 




rionUTKM 


Pmc. 140. 


BapHaTHBHOCTb b HeKOTOpMX noica3aTejiHX tcxhhkh h cnopTHBHoro pe3yjibTaTa np« mhofo- 


KpaTHOM TOJIK3HHH JWpa B CTaHflapTHbIX yCJlOBHHX (Ah. A. IIIaJIMaHOB): 


a — BepTHKajibHoe ycmiHe npaBoft Horn b 4>a3c <|>HHajibHoro paaroHa, 6 
pa3roHa, a — pesyjibTaT TOJiraHHa Mpa 



JIHTeJlbHOCTb <)>a3bt 4>HHa jibHoro 


ilo xony ABHvKeHHH npOHCXOflHT KOppCKUHB OTKJlOHeHHft H QUJHOOK, 

nonymeHHbix b KaKHX-AH6o xapaKTepwcTHicax abh^kchms hjih nepBbix cj>a3ax 

ABH>KeHHH. HanpHMep, eCJIH y KBaAH(J)HUHpOBaHHbIX 6aCKeT6onHCTOB npw 


Bbino/iHeHHH ujTpa4)Horo opocxa 

Horw HaHHHaioT pa3rn6aHHe Mea- 
AeHHee, neM cAeAyeT, to pa 3 rn 6 a- 
HHe pyx npoH 30 HAeT 6 bicTpee. 
BHeiUHe 3 TO BbipaacaeTca b oipmia- 

TeAbHOH KOppeABUHH MOKAy CKO- 
POCTHMH pa 3 rH 6 aHHB HOr H pyx. 

npw 3 Tom ouiH6Ka, AonymeHHaa 
BHanaAe (HeAOCTaTOHHaa cxopocTb 

pa3rH6aHHfl Hor), He BbBbiBaeT 
oiuh6kh b Han6oAee OTBeTCTBeH- 

HOH (J)HHaAbHOH xapaKTepwcTHKe 
ABH^CeHHB — CKOPOCTH BbUieTa Mfl* 

na. Xoth Horn HanaAH ABHxceHHe 
MeAAeHHee, neM cneAyeT, pyxw 

HCnpaBHAH 3Ty OUIH6Ky, H CKOpOCTb 
BbiAeTa MHHa He BbiiiiAa 3 a AonycTH- 



Phc. 141. 

.AonycTHMaa BapwaTHBHOCTb yrnoB (Tax na3bi« 
BaeMoro KOHyca aTaxw) npw MeTaHHH iconbft 
(no PHnepy h Boji<t>epMaHy) 
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Mbie npeaenbi. Ecjih TaicoH KoppexuHH He 
npoHcxo/iHT, to oiuH6ica, jxonyineHHaa BHa- 
najie, npHBOflHT k noHBJieHHio oiuh6kh b pe- 

3ynbTHpyiomeH xapaxTepHCTHKe HBHaceHHa. 

HanpHMep, y HaHHHaiomHx (J)yT6o^HCTOB 

HeTOHHOCTb B nOCTaHOBKe OnopHOH HOrH 

npn yuape no Many Bbi3biBaeT pe3Koe otkjio- 
HeHHe MJina ot uejiH (phc. 142). Y cnopT- 

C»vWHOB-pa3pHZlHHKOB 3Ta 3aBHCHMOCTb Bbl- 

paxceHa MeHbine, (J)yT6ojiHCTbi-Maciepa yMe- 

K)T HcnpaBJiHTb nono6Hyio nepBOHanajibHyio 

-HaMMHawuiMii wrpoK HCTOMHOCTb no XOZiy BbinOJlHCHHH yjiapa. 




-0yT6oflMCT-pa3paAMMK 




I 5 9 13 17 21 25 


IJUA 4 A LX 

29 33 L 


64.2. YcTOHHHBOCTb TeXHHKM 


ll 3 M 6 HeHMe MecTa nodaHOBKH onopHon 

HOTM,CM 


Phc. 142. 

3 aBHCHMOCTb tohhocth nonajjaHna 
b MHiiieHb npw ynape no Many c pa 3 - 
6 ery ot MecTa nocTaHOBKM onopHofi 
Horn (r. A. Cmhphob) 


ycTOHHHBOCTb TexHHKH xapaKTepH 3 yeT- 

CH CTeneHbK) H3MeHeHH« ee 3(j)(J)eKTHBHOCTH. 
MeM MeHbine CHHHCeHHe 3(t)(J)eKTHBHOCTH, 
TeM Bbime ycTOHHHBOCTb TexHHKH. Ochob- 
HblMH (J)aKTOpaMH, UOA nCHCTBHCM KOTO- 
pbix H3MeH5ieTCH 3(J)(})eKTHBHOCTb TeXHHKH, 


hbjibiotcji: H3MeHeHHe coctohhhh cnopTCMe- 

Ha, jieHCTBHfl npOTHBHHKa, H3MeHeHHe BHeillHHX yCJIOBHH. 


l.M3MeHeHHe coctobhhh c n o p t c m e h a, b nacTHOCTH 

yTOMJieHHe H 3MOUHOHaJIbHOe B036y^CAeHHe, CBH3aHHOe C OTBeTCTBeHHbIMH 

copeBHOBaHHBMH, npHcyTCTBHeM 3pHTejiefi, npeoxiojieHHeM crpaxa. 

B yCJIOBHHX OTBeTCTBeHHbIX COpeBHOBaHHH 3(J)(J)eKTHBHOCTb TeXHHKH MO)KeT 

CHH3HTbCB. 3 to oco6chho xacaeTca TexHHHecKHX neftcTBHfi, Tpe6yK>iHHX 

BbICOKOH TOHHOCTH BbinOJIHCHHB (Ta6jl. 18). B TO )Ke BpeMfl 3MOUHOHaJlbHOe 

B036y^cneHne cnoco6cTByeT npoaBJieHHio 6ojibiiiHX bcjihhhh CHJibi, 6 mct- 

pOTbl, BbIHOCJIHBOCTH, Th6kOCTH. 


T a 6 ji h h a 18 

H 3 MeneHHe tohhoct h 6 pockob b npbiwKe y 6 acKCT 6 ojiHCTOB npH paiHoft 
nanpsiHceHHOCTH Hrp (aaHHbie c 6 ophoh KOManabi CCCP 1964 r — 

no H. H. npeo6paHceHCKOMy) 


Mrpu hjih nrpoBhie ynpa»(HeHH» 

CpenHKift npoueHT nona/xamift 

ynpa»cHeHH« 3 x 3 hjih 5 x 5 b oaHy Kop 3 HHy 

65 

TpeHHpoBOHHbie Hrpbi 

53 

KOHTpOJIbHbie BCTpeHH 

43 

OTB 6 TCTBCHHbI 6 MCMCflyHapOnHbie BCTpeHH 

39 


2. fleficTBHa npOTHBHHKa. CymecTByeT aaBHee H 3 peneHHe: 
«Mrpox HrpaeT HacTonbxo xoporno, HacKOJibKO eMy no3Bon«eT npoTHB- 
hhk». 3to cnpaBennHBO h ajih eflHHo6opCTB. OflHaico cnopTCMeHbi 
BbicoKoro Kjiacca npn BCTpene c nio6biM npoTHBHHKOM coxpaHaiOT no- 

CTaTOHHO BbICOKyK) 3(l)(l)eKTHBHOCTb JieHCTBHft (Ta6jl. 19). 
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T a 6 ji h q a 19 


Mac.io ■ 3<J> <J>€KTMBHOCTb TeXHH^eCKHX jeHClBMH V CUlkHeiUlHX 

u le.MinioiiaTax Mipa no «^yr6ojiy 1970 h 1974 rr. 


roa nMDHOHiTa 


1970 


1970 


1974 


Hrpoi, Komaiua 

B Mrpe c lOMaHjod ^ 

rie^re, Spa3HjiHii 

MexocjioBaKHH 


AHrJIHH 


HrajiHH 

Mio^jiep, OPr 

AHrJIHH 


HTaJIHH 


YpyrBaB 

BeKKeH6ay3p, 4>Pr 

lOrocjiaBHH 


rOJIJiaHilHH 



CoxpaHeHHe Bbicoxofi 3(t)(J)eKTnBHOCTH zieficTBHfl ziocTwraeTCH 6naro- 
aapa npeBOcxoncTBy b cxopocTHbix h cnnoBbix KanecTBax, TaKTHHecKOM 
MacTepcTBe, MopajibHO-BOJieBOH noaroTOBKe. CymecrBeHHoe 3HaneHHe 
HMeeT h TexHHHecKoe MacrepcTBO. CnopTCMeHbi Bbiconoro Kjiacca MoryT 

BbinoaHHTb OHHH H TOT >Ke npHe.M npn LUHpOKOM BapbHpOBaHHH HanaabHblX 

yc/iOBHft h noaroTOBHTeabHbix nencTBun. CxeMaTHnecKH 3 to mo>kho 
npeacraBHTb (no A. A. HoBHKOBy) b Bnae «bopohkh», inupoKaa nacTb 
Koropoft coot BeT ct ByeT noaroTOBn rejibHbiM (J)a3aM npneMa, a y 3 Kaa — 

ocHOBHbiM (puc. 143). MeM Bbiuie MacrrepcTBO, Te\i 6 ojibine uinpoKaa 

HaCTb «BOpOHKH». npH 3 TOM KBaJlHC^HLlHpOBaHHblC CnopTCMeHbi MOryT, 

HaxoaHCb b onHon n Toil >xe CHTyaunn, BbinonHHTb He oahh, a HecxoabKO 
npne\iOB: iimpoKwe nacTH «bopohkh» y hhx xax 6bi nepeicpbiBaiOTCH. 
Kpo\ie Toro, b nonroTOBHTenbHbix cfca3ax npneMa ohh name h 6onee 
KBaaH(t)HunpoBaHHO BbinonHHiOT oOMaHHbie nBH>KeHHH («ct)HHTbi»), coxpa- 
uiaiOT aanTenbHOCTb noaroTOBHTenbHofi (J)a3bi ao onTHMaabHoft h 
t. a. — Bee 3 to o6ecneHHBaer Heo>KHaaHHOCTb npneMa ana npoTHBHHKa. 

3. B He ui h ne y c a o b n a. MHoraa aaace HejHaHHTenbHoe n 3 Me- 

HeHne bhcluhhx ycaoBnn cyinecTBeHHO 
3 aTpyaHaer BbinoaHeHne nBnaceHna. Ha- 
npnMep rnMHacT, npnBbiKHyBinnn Bbi- 
noaHaTb cockok c nepeKaaanHbi Haxo- 
aacb annovi b onpeaeaeHHyH) cTopoHy, 

Hepeaxo He moact caeaaTb ero anuoM b 

npoTHBonoaoacHyK) CTopoHy. H3MeHeHne 

HHBeHTapa, noroaHbix ycnoBnft, ono- 
pHbix noBepxHOCTefl (cHera, abaa, ao- 
po>KKn, noKpbiTna naoiuaaKn) MoaceT 
OTpnixaTeabHO cxa3aTbca Ha pejyabTaTe, 
ecan ToabKO cnopTCMeH He 6bia 3apaHee 
k 3T0My noaroTOBaeH. 


HanaabHbte 
yC/ 10 BMfl (MCXOAHOe 

nojioweHne, no/io- 

)K6HHe npOTMBHMKa), 
M3 K 0 T 0 PWX CHOPT 

cMeH M0>KeT c^e 
ziatb o6a npneMa 


lloAroTOBMTe/ibHafl <Jia3a 

( bxoa b opneM' ) 



OnTMMaabHafl 

BapMaTMBHOCTb 

npneMa 

AonycTMMan 

BapnamBHOCTb 

npneMa 


OcHOBHan 

(pa3a 


64.3. CoxpaHeHne aenraTeabHoro 
YM6HMH npn nepepbiBax b TpeHnpoBKe 

MeM aynuie ocbocho aBHxceHHe, TeM 

npoHHee coxpaHHeTca aBnraTeabHoe yMe- 


Phc. 143. 

CooTHomeHHe BapwaTHBHOCTH noaro- 

TOBHTeJIbHblX H OCHOBHbIX (f)a3 TeXHHHe- 

ckhx ^eficTBHH b wrpax H eflHHo6opCT- 
Bax (cxeMa) 





HHe npH nepepbiBax b TpcHHpoBKe. CTeneHb coxpaHeHHfl oiieHHBaioT 
AByMH cnoco6aMH: 

no ypoBHfo (KanecTBy) BbinojiHCHHH nBH2ceHH5i nocne nepepbiBa 
(HanpHMep, ecjin no nepepbiBa b TpeHHpOBKe cnopTCMeH Bbinonuin 



jx BH)KeHHe npaBHJibHO Bceraa 

cjiynaeB, to 


nocne nepepbiBa tojibko b nonoBHHe Bcex 



creneHb coxpaHeHiw aBHraTenbHoro yMemw paBHa 50%); 

CKOPOCTH (BpeMeHH, HHCJiy nonbITOK), Heo6xOZXHMOfi JXJVl BOC- 

craHOBjieHHB yMeHHa no nepBOHananbHoro ypOBHfl (HanpHMep, ecjin npbi- 
ryHy b Bony zuw nepBOHananbHoro OBjiaaeHHH npbixocoM «tph c nonoBHHOft 
o6opoTa Bnepen» c BbiuiKH noHaao6Hnocb 200 nonbITOK, a nocne nnn- 

TenbHoro nepepbiBa oh BHOBb nocTHr Tex ace oueHOK 3a 3 tot npbixcox «iepe3 


50 


to creneHb coxpaHeHHB 6yaeT: 100% x 150:200 


75%) 


Pa3Hbie JXBHTKGHHfl COXpaHBIOTCH H BOCIIpOH3BOaflTCH nO-pa3HOMy. 

Jlionn, HayHHBuiHeca b neTCTBe nnaBaTb, e3aHTb Ha Benocnnene, KaTaTbca 

Ha KOHbKax, 3aTeM MoryT BbinonHHTb 3 th aBHaceHHB bcio >kh 3 hi>, naace 

nocne MHoroneTHero nepepbiBa. B to ace BpeMH MeTaTenw Kom»« Kaacnofi 
BecHoft TpaT«T MHoro BpeMeHH h ycHnnfl Ha BOCCTaHOBneHHe tcxhhkh, 
yTpaneHHofi 3a 3 HMy. 3th pa3nHHHH onpeaenaiOTCfl, kohchho, He Tonbico 
CBoeo6pa3HeM ABHXceHHft (hto, BnponeM, Toace cymecTBeHHo), ho h 
pa3Hbi mh Tpe6oBaHHBMH k hhm. OcHOBa ABHraTenbHoro HaBbixa coxpa- 
HneTca nonro, nopoft Ha bcio >KH 3 Hb, ho 3(JxJ)eKTHBHOCTb abh^kchhh nanaeT. 
rinoBeu, ron He BHneBiiiHft Bonbi, kohchho, He pa3yHHTC* nnaBaTb, onHaxo, 
naace ecnn 3a 3to BpeMB ero (J)H3HHecKoe cocTOBHHe He yxynumnocb, oh 
mohcct cpa3y nocne nepepbiBa He noxa3aTb bmcokhx pe3ynbTaTOB H3- 
3a bo3hhkuihx norpeiiiHOCTefi b TexHHKe. 

flna nnwTenbHoro coxpaHeHHH n bhjkchhb Heo6xonHMO ero «CBepx3a- 
yHHBaHHe», t. e. nnHTenbHoe 3aKpenneHHe, MHoroKpaTHbie noBTOpeHHB 
yyKc nocne Toro, KaK nocTHmyTa Heo6xonHMa« 3<i>(J)eKTHBHOCTb tcxhhkh. 
3KcnepHMeHTant>HO noKa3aHO, hto neM nponon)KHTenbHee BpeMB, b Te- 
neHHe KOToporo nBH»ceHHe BbinonHanocb,* TeM npoHHee coxpaHaeTCfl 
cnopTHBHaa TexHHKa. 


64.4. ABTOMaTM3HpOBaHHOCTb 

ABTOMaTH3HpOBaHHOCTb XapaKTepH3yeTCB B03M0>KH0CTbI0 BbinOnHBTb 

ABHKeHHH He (JjHKcnpya cneunanbHO BHHMaHHB Ha nponecce BbinonHeHHB. 
HenoBex, BnepBbie b >kh3hh ccbluhA b axaneMKHecKyio nonxy-onHHOHKy, 
He MOHceT onHOBpeMeHHo rpecTH h BbinonHBTb KaKoe-nn6o nononHHTenb- 
Hoe yMCTBeHHoe 3anaHHe (HanpHMep, peinaTb apH(J)MeTHHecKHe 3anaHH): 
ero BHHMaHHe nonHOCTbio cKOHueHTpnpoBaHO Ha coxpaHe hhh paBHOBeciw 
h TexHHKe rpe6nH. KBanH(t)HUHpoBaHHbie rpe6ubi MoryT rpecTH, Bbinoniww 
yMCTBeHHylo pa6oTy: hx BHHMaHHe 3aH«T0 TexHHKOtt rpe6nn nmub 

HaCTHHHO. O CTeneHH aBTOMaTH3HpOBaHHOCTH nBH>KeHHft CynBT c no- 
Mombio Tax Ha3biBaeMoro MeTona nononHHTenbHbix 3anaHHfl, KOTOpbift 
no3Bon«eT ycraHOBHTb, HacKonbxo BHHMaHHe cnopTCMeHa KOHneHTpnpy- 
eTCfl Ha BbinonHeHHH nBH)KeHHB. jQ(na 3Toro onpenenaiOT cnoco6HOCTb 
nenoBeKa k nepepa6oTKe HH(J>opMauHH b cnoxoftHbix ycnoBHax (HanpHMep, 
HaroBapHBaiOT eMy c MarHHTO(J)OHa Tpex3HanHbie nncna, a oh aonaceH 

6bicrpo peuiHTb, aenHTca xm onepenHoe nncno Ha tph; noncHHTbiBaeTca 
o6mee hhcJio oiiih6ok), a 3aTeM to tkc 3 an a HHe npennaraiOT eMy bo BpeMk 


BbinOJIHeHHfl JCaKOrO-JIH6o npH 3TOM IIOflCHHTblBaiOT, HaCKOJIb- 

ko yBejiHHHBaeTCH hhcjio oiiih6ok, a 3aTeM OnpeaejwnoT cTeneHb bbto- 

MaTH3HpOBaHHOCTH flBHHCeHHfl (Ta6ji. 20). 

T a 6 ji h u a 20 



HeKOTopbie jjBHaceHHH, HanpHMep xoflb6a, MoryT 6biTb HacTOJibKo 

xoporno ocBoeHbi, hto yMCTBe hh an pa6oTa bo BpeMH hx BbinonHCHHH 
CTaHOBHTCH flaxce 3(^(J)eKTHBHee, hqm b noKoe. 


TaKHM o6pa30M, TexHHnecKoe MacTepcTBO cnopTCMeHOB He mohcct 
6biTb oneHeHo KaKHM-jra6o oothm noKa3aTeneM. Ero nojiHaa xapaiere- 
pHCTHKa Tpe6yeT MHorocTopoHHero noaxozia. FIomhmo o6beMa, pa3HO- 

CTOPOHHOCTH H pailHOHaJIbHOCTH TeXHHHeCKHX fleHCTBHft, KOTOpbIMH BJia- 
aeeT CnopTCMeH, Heo6xOflHMO yHHTbIBaTb HX 3(J)(J)eKTHBHOCTb (c nOMOmblO 

a6cojnoTHbix, cpaBHHTenbHbix hh6o peajiH3auHOHHbix KpHTepHeB) h oc- 

BOeHHOCTb TeXHHKH. 





nPMJJOXCEHHfl 


KcrxJxJmuHeHTij ypaBHeHMH MHoacecTBeHHOH perpeccHH BHja Y = Bo+ B\X\ 4 - B2X2 

JUM BblHHCJieHMH MOM6HTOB HHepUHH CeTMeHTOB OTHOCHTe.lbHO (J>pOHTa.lbHOH OCH fK) Te.lt 

( x 2 ) h Becy (A'i) 


CcrMCHT 


Grona 

rojieHb 

Beapo 

KHCTb 

ripeanaeHbe 

rijieHo 

r ojiOBa 

BepxHsa nacTb TyjiOBHiua 
CpeaHaa nacTb TyjioBHma 
Hhhchah HaCTb TyjlOBHLUa 


3690 



IlpHMep. McnbiTyeMbift bccht 70 xr, aaHHa TeJia 173 cm, Toraa momcht HHepiiHH rojieHH 
OTHocHTejibHo (JjpoHTajibHOH och roaeHH, npoxo^Hiuefi nepe3 ueHTp TJnxecTH cerMeHTa, Bbmwc- 

Jifletcji: y = —1152 + 4,594 x 70 + 6,815 x 173 = 348,5 xr - cm 2 


Ko3<t><t>HiiHeHTbi ypaBHeHHM MHoacecTBeHHOH perpeccHH BHia y = Bo+ B\x\ + B 2 X 2 

X(JIB BbllHCJieHHH MOMCHIOB HHepUHH CeTMeHTOB OTHOCHTeJlbHO CaTHTTaJlbHOH OCH IIO Jl.lMHe TeJia 

(* 2 ) h Becy (* 1 ) 



CcrMCHT 


CTona 

rojieHb 

Beapo 

KHCTb 

n pe,an Jienbe 

riaeno 

r oaoBa 

BepxHflfl nacTb TyaoBHma 
CpeaHBB nacTb TyaoBHma 
Hmxchrb nacTb TyaoBHma 


Bo 

B, 

Bi 

R 

1 100 

0,480 

- 

0,626 

0,75 

1105 

4,59 

6.63 

/ 

0,85 

—3557 

31,7 

18,61 

0,84 

19,5 

0,17 

0,116 

0,50 

64 

0,95 

0,34 

0,71 

—250,7 

1,56 

1,512 

0,623 

78 

1,171 

1,519 

0,4 

81,2 

36,73 

—5,97 

0,73 

618,5 

39,8 

—12,87 

0,81 

—1568 

12 

7,741 

0,69 



XapaKTepncTHKH aBHsxeHHH nejioBeKft (4>H3HHecxHe BeaHHHHbi, hx o6o3HaHeHHS h <J)opMyjibi, 

eflHHHUbl H3MepeHHB H <})OpMyjIbI pa3MepHOCTH) 


XapaKTcpHCTHKa 

MexaHHHecKaa 

BCJ1HMH Ha 

0603HaHCHHC 

m 4>opMyjia 

EAHHHUa 

H3MCpCHHl 

(B CH) 

<I>opMyjia 

pa3MCpHOCTR 

KoopaHHaTa aHHeHHaa 

#aHHa 

s x = OA x \ 

Sy — 

s z = OA z 

MeTp (m) 

L 
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[JpoOOAJtCeHUt 


XapaKTepBCTBKa 


MeuBMecni 


BCJIBBBBa 


06o3Ha«ieBBc 
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